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“Perhaps our most important quality  
as humans  
is our capability to self-regulate.  
 
 
It has provided us with an adaptive edge  
that enabled our ancestors to survive  
and  
even flourish when changing conditions led 
other species to extinction”  
 
(Zimmerman, 2000, p.13). 
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Abstract 
 
Diabetes mellitus (diabetes), an endocrine disorder, is in epidemic proportions globally, 
threatening the well being of people affected and challenging health care systems. In the 
main, diabetes warrants adjustments to lifestyle and therapeutic interventions simply to 
self-manage the condition. Research in self-management of diabetes has targeted socio-
cognitive  theory  and  espoused  self-efficacy  as  the  main  driver  of  self-management. 
More recently, self-regulatory theory has focused on illness representations and argued 
they are the force underpinning goal directed behaviours. Research to-date has tended to 
adopt one or other of the prevailing theoretical models to the exclusion of key concepts 
in other explanatory health behaviour models. Studies are lacking in demonstrating a 
comprehensive  exploration  of  the  interrelationships  between  self-regulatory  skills 
inherent  in  self-management,  illness  representations  and  self-efficacy  with  other 
potential  health  behaviour  determinants.  In  this  thesis,  it  was  postulated  that  an 
integrated biopsychosocial model of self-management was warranted to account for the 
complexities of human understanding and interactions within a naturalistic setting.  
 
The purpose of this dissertation was to develop and substantiate a conceptual model of 
diabetes  self-management  integrating  key  concepts  from  health  behaviour  theories 
within a structure of four broad determinants of health behaviour, which were: personal 
traits,  diabetes  traits,  socio-environmental  factors  and  health  contextual  factors. 
Specifically, determinants associated with diabetes self-management behaviours and the 
predictors for its success for those with type 1 and type 2 diabetes was sought. In order 
to  substantiate  the  proposed  integrated  model  a  cross-sectional  design,  using 
quantitative  survey  methodology,  was  undertaken.  Structural  equation  modelling 
allowed interrelationships in the integrated model to be explored simultaneously and 
advanced model testing thus far in the field. The study involved males (n = 504) and 
females (n = 519), aged over 18 years (M = 63.90, SD = 13.89) who had a diagnosis of 
either type 1 or type 2 diabetes and who resided in Western Australia.  
 
Model  testing  substantiated  the  integrated  biopsychosocial  model  proposed  and  was 
relatively  parsimonious,  making  the  application  of  the  findings  to  a  clinical  setting 
possible. Key predictors for both types of diabetes were: self-efficacy, diabetes distress, iv 
diabetes  traits,  self-determination  support  by  health  care  professionals  and  to  some 
extent age of the person with diabetes. In addition, locus of control by doctors was 
important for type 2 diabetes and marital status and socio-economic status for type 1 
diabetes.  The  presence  of  emotional  distress  had  a  negative  effect  on  interrelated 
factors,  emphasising  the  criticality  of  its  assessment  and  management  by  health 
professionals if self-management is to be achieved. Illness representations had low or 
minimal predictive power, refuting claims that it is responsible for the initiation of goal 
directed behaviours.  
 
The integrated model, a first of its kind in the Australian context, contributes to existing 
knowledge in diabetes self-management through its attention to contextualising the self-
regulatory individual within their personal, social and health environment. In particular 
it makes explicit the distinguishing integrated predictors for type 1 and type 2 diabetes 
previously unknown in the adult population. Through the understanding of predictors, 
the health sector is better placed to target predictors in supporting self-management.  
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Globally “every 10 seconds two people develop diabetes...every 10 
seconds a person dies from diabetes related causes” 
(International Diabetes Federation, 2009, para.1). 
 
 
CHAPTER OVERVIEW 
BACKGROUND TO THE STUDY - CONCEPTUALISING 
DIABETES AS A CHRONIC CONDITIONS 
The Nature of Chronic Conditions 
Diabetes Mellitus (Diabetes) 
Health Care Response  
THEORETICAL UNDERPINNINGS OF THE STUDY 
Diabetes Self-Management 
Self-Regulation in Health and Illness 
Illness Representations  
PURPOSE OF THE STUDY 
Aims and Objectives of the Study 
Significance of the Study 
STRUCTURE OF THE THESIS 3 
CHAPTER OVERVIEW 
 
Diabetes  mellitus  (diabetes)  is  one  of  the  foremost  chronic  diseases/conditions 
challenging nations, including Australia. Current estimates suggest that more than 180 
million  people  worldwide  are  affected  by  diabetes,  which  is  set  to  escalate  if  the 
prediction that prevalence will double by 2030 is realised (World Health Organisation 
[WHO], 2005, 2008a).  Within Australia, estimated prevalence shows an increase of 
diagnosed cases from 3.6% of the population (700,000) for the period 2004/2005, to 
4.0%  (818,200)  in  2007/2008  (Australian  Institute  of  Health  and  Welfare  [AIHW], 
2008a, 2010). However, for every case diagnosed there is believed to be an undiagnosed 
case, thus actual prevalence is believed to be double known prevalence figures (Dunstan 
et al., 2002). Self-reported data intimates that the disease affects 1% of people under the 
age of 40 years, rising to 12% in those over 75 years of age (AIHW, 2008b). It seems 
that prevalence in Australian males is higher than females, 5% compared to 3% (AIHW, 
2010). Furthermore, data from the 2007/2008 National Health Survey indicates some 
people are more susceptible to the condition; this includes those born overseas (4.2%), 
individuals from a low socio-economic status (5.9%) and Aboriginal and Torres Strait 
Islanders  whose  prevalence  is  three  times  higher  (11%)  than  the  non-Indigenous 
population  (ABS, 2006a;  AIHW, 2010).  In real terms  these statistics  equate to  275 
Australian adults being diagnosed with the condition every day (Barrr et al., 2006). 
 
The  threat  diabetes  poses  to  a  nation‟s  health  is  dire.  Deaths  from  diabetes  either 
directly or as a contributory cause approximated 3.2 million globally in 2000; a figure 
that is projected to increase by 50% over the next decade (WHO, 2004). Incontestably, 
investigating  self-management  of  the  condition  to  better  understand  what  factors 
influence it and how self-management might be better supported is imperative.  
 
Management of diabetes is complex; it requires lifelong attention to lifestyle practices, 
particularly adjustments to diet and activity patterns. Couple this with self-monitoring 
of  blood  glucose,  adjustment  of  medication  therapy  to  improve  control  of  blood 
glucose, an arsenal of screening tests to detect the numerous complications associated 
with  having  diabetes,  initiating  appropriate  therapeutic  interventions  to  prevent  and 
control  complications  and  the  management  gets  more  arduous.  Meeting  these 
condition-specific  demands  requires  support  from  a  team  of  health  professionals, 4 
although  management  primarily  rests  with  the  person  who  has  the  condition.  As 
Funnell and Anderson (2003a) indicate “diabetes is a self-managed disease for which 
patients provide 99% of their own care” (p.127). Most self-management tasks occur on 
a daily basis and therapeutic adjustments made based on what sense or meaning the 
person with diabetes interprets from the presenting signs and symptoms (Cameron & 
Leventhal, 2003). Moreover, the American Association of Diabetes Educators (AADE, 
2002)  recognises  an  individual‟s  ability  to  engage  in  diabetes  self-management  is 
influenced by such things as current health status, personal attributes, psycho-social 
status and life span issues. Evidently, living with diabetes presents exigent demands. 
 
It  was  from  this  platform,  that  the  present  study  was  conceptualised.  Diabetes,  the 
specific  chronic  health  condition  under  investigation,  was  selected  for  the  study 
primarily due to a personal and professional interest, but also because it is a leading 
chronic  condition  that  has  been  described  as  “one  of  the  most  psychologically  and 
behaviourally demanding of the chronic medical illnesses” (Cox & Gonder-Frederick, 
1992, p.628). The concept of self-management as the central, most pivotal aspect of 
care is relatively new in diabetes and other chronic diseases. Whilst there is a plethora 
of studies in diabetes, ones that specifically address the individual self-managing with 
an  holistic  account  of  their  personal  and  environmental  context  are  scarcer.  More 
common are studies that have investigated one or two factors; thus findings to-date have 
yet to provide a more comprehensive understanding of self-management. This study 
addresses  this  deficiency  by  exploring  a  combination  of  factors  likely  to  influence 
diabetes related self-management; importantly it accounts for the interaction of personal 
attributes,  disease  traits,  socio-environmental  factors  and  health  contextual 
characteristics.  In  doing  so  a  conceptual  model  was  developed  and  validated  to 
determine its value in explaining what constitutes self-management.  
 
The structure of this chapter firstly presents a review of chronic conditions, with an 
emphasis on diabetes in order to understand the broader context of diabetes as a chronic 
health condition. Ensuing sections focus more specifically on diabetes, what it is, its 
management and the demands it places on the person living with it. Thus the rigours of 
diabetes self-management are explicated. Finally, the purpose of the present study is 
outlined, followed by a brief clarification of the theoretical underpinnings of the study. 
 5 
BACKGROUND  TO  THE  STUDY  -  CONCEPTUALISING  DIABETES  AS  A 
CHRONIC CONDITION 
 
The Nature of Chronic Conditions 
The word chronic is derived from the Greek language and quite simply means “during a 
long period of time” (Kaptein et al., 2003, p.98). The element of time is reflected in the 
definitions of chronic disease which refer to health conditions involving a long course in 
their development. Chronic diseases are not new on the health scene, but where once 
they were a rarity they are now in catastrophic proportions, with the situation predicted 
to  worsen  (AIHW,  2002a).  The  explosion  of  cases  from  the  twentieth  century  is 
testimony to the successful treatment of infectious diseases, increasing life expectancy 
and  improved  screening  and  detection  of  diseases  (AIHW,  2006a;  Larsen,  2006). 
Aligned with these factors the changing standard of living has led to the emergence of 
health conditions induced by lifestyle factors (AIHW, 2006a).  
 
The rising epidemic has ultimately led to chronic diseases becoming a major health 
problem across the globe in high, middle and low income countries (AIHW, 2006a; 
WHO, 2008a). Chronic diseases have now replaced infectious disease as the leading 
cause of morbidity and mortality (Rogers-Clark, Martin-McDonald & McCarthy, 2005; 
WHO, 2008a). The WHO reports more than 60% of deaths are now attributable to 
chronic  disease,  equivalent  to  35  million  people  in  2006  alone  (WHO,  2008a). 
Moreover, within the Australian context the death rate is projected to rise by a further 
17% in the next decade (WHO, 2005, 2008a). Worse still is the premature nature of 
these deaths. Early demise occurs in almost half of individuals diagnosed with a chronic 
disease, with 25% of deaths occurring in people under 60 years of age (WHO, 2005, 
2008a). Moreover, regional and remote Australians fare less well than those Australians 
living in major cities and inner regions. Extrapolations from death rate statistics reveal 
that people living in remote Australia have a death rate two to four times higher than 
those living in major cities (AIHW, 2008a). 
 
In  2008,  the  leading  causes  of  death  in  Australia  were  attributed  to  cardiovascular 
disease, cerebrovascular disease, dementia/Alzheimer‟s disease, respiratory cancer and 
chronic  pulmonary  conditions  (ABS,  2008a).  Diabetes,  was  positioned  as  the  eight 
leading cause of death; it also has as its sequelae cardiovascular complications, which 6 
include coronary heart disease and cerebrovascular disease, thus in reality deaths arising 
from diabetes are likely to be higher (AIHW, 2010). Hence, diabetes is identified as the 
underlying cause of 2.7% of all deaths and implicated as an associated cause in 30.5% 
of coronary heart disease deaths and 7.5% of deaths from cerebral vascular accidents 
(AIHW, 2002a, 2002b, 2006b).  
 
It  is  not  surprising  that  the  morbidity  and  mortality  associated  with  chronic  health 
conditions has created a burden on the country‟s health service. The burden is colossal, 
with 70% of the total 2000-2001 Australian health expenditure accounted for by chronic 
disease,  its  diagnosis  and  care  (AIHW,  2006a,  2006b).  The  management  foci  for  a 
person  with  diabetes  concerns  firstly  the  daily  management  requirements  directed 
towards normalising blood glucose levels and secondly the prevention, detection and 
management  of  complications.  Therefore,  people  with  diabetes  are  inevitably  more 
likely  to  use  health  care  services  than  people  without  diabetes.  This  is  evident  in 
benchmarking data which indicates that diabetes was the primary reason for  general 
practitioner consultations in a little over 2% of all cases seen in 2004 to 2005 and 
approximately 7% of all hospital separations (AIHW, 2006b). Moreover, the burden 
may be somewhat greater in rural areas due to the health differential between rural and 
metropolitan areas. For example, Dixon and Welch (2000) identified reports indicating 
that in the rural sector a person with diabetes can expect to be hospitalised twice as 
often as the person living in the metropolis.  In consideration of these occasions for 
health care a recent study estimated that diabetes-related health burden alone is costing 
Australia three billion dollars per annum (Barr et al., 2006); a situation likely to worsen 
given type 2 diabetes is predicted to be the leading cause of burden by 2023 (AIHW, 
2010). 
 
The  burgeoning  cost  factor  heralds  the  need  to  better  understand  not  only  disease 
causation and prevention, but also disease management and progression. Convincing 
evidence exists to link the exacerbation of  chronic disease to the interplay between 
genetic, social, environmental, economic and behavioural forces (Queensland Health, 
2005). These forces are referred to as determinants of health and in the latest report on 
“Australia‟s health 2010” (AIHW, 2010) they are categorised as:  
  Broad  features  of  society,  such  as  culture,  physical  environment,  society‟s 
wealth and resources. 7 
  Socio-economic  factors,  such  as  education,  employment,  income,  family, 
neighbourhood and access to services.  
  Health behaviours such as dietary and activity patterns. This includes a person‟s 
psychological state and the behaviours that result from psychological factors. 
  Biomedical factors, such as body weight, cholesterol and blood pressure.  
In  the  case  of  diabetes,  primary  diabetogenic  determinants  reflect  “…a  significant 
change in diet habits, and physical activity levels, …as a result of industrialization, 
urbanization, economic development and food market globalization” (WHO, n.d., Why 
is this happening section, para. 1). Consumption of foods that are classed as energy-
dense  and  nutrient-poor,  coupled  with  a  decline  in  physical  activity  levels  are 
contributing to overweight and obesity. If these risk factors and others, for example 
hypertension, were eliminated it is predicted that 80% or more of heart disease, stroke 
and type 2 diabetes could be prevented (WHO, 2005).  
 
A determinant inextricably linked to the development of chronic disease is poverty; 
those with lower socio-economic status are more likely to develop such diseases and 
die prematurely as a consequence (National Health Priority Action Council [NPAC], 
2006a;  WHO,  2005).  The  WHO  (2005)  global  report  entitled,  “Preventing  chronic 
diseases - A vital investment” asserts that the poorest are most vulnerable because they 
have greater exposure to risk factors, are less well educated, have limited choice in 
food,  which  is  further  compounded  by  decreased  availability  and  disparate  health 
services. Generally the poorest are marginalised, whilst the wealthiest are more than 
twice as likely to receive medical treatment. Regardless of wealth, psychosocial factors, 
for example, lack of social support and perceived lack of control are emphasised in the 
report  because  of  their  influential  effect  on  the  development  of  chronic  disease. 
Moreover,  to  complete  the  aetiological  picture  the  ageing  population  must  also  be 
factored in. Clearly, the increasing life expectancy predicted until recent times, whilst 
fortuitous does have a downside, with a positive linear relationship existing between 
advancing  age  and  the  likelihood  of  developing  chronic  disease  (AIHW,  2006a). 
Significantly, recent Australian Government reports paint a very bleak picture; diabetes 
and  its  determinants,  unlike  some  of  the  other  chronic  conditions,  is  showing  an 
unfavourable trend (AIHW, 2008b; 2010).  
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The determinants can improve health or cause a decline depending on whether the force 
is considered a protective factor, such as healthy eating, or a risk factor, over eating 
(AIHW, 2006b). Hence “...determinants can affect the continuation and prognosis of 
chronic diseases and their complications” (AIHW, 2006b, p.142). Whilst determinants 
have been explored primarily because of their causal pathway in illness development, of 
particular interest to the present study is the belief that these determinants can also 
influence the person‟s capacity to self-manage the condition (AIHW, 2008b). What is 
lacking is  the  empirical evidence  considering the configuration of determinants  that 
have the greatest capacity to influence self-management. Therefore, the present study 
accounted for determinants and the influence they have in diabetes self-management.  
 
Characteristics of Chronicity 
Diabetes, like other chronic conditions, is not a short term, resolvable health problem. 
The facets of chronicity have implications for diabetes self-management and thus are 
considered further. There are key characteristics which distinguish chronic disease from 
acute disease. The onset of a chronic disease can present acutely within hours to weeks 
(White & Morof Lubkin, 2006), as is the case with type 1 diabetes; but it can also be 
marked by a lengthy development stage (AIHW, 2006a), evident in type 2 diabetes. 
During the latter presentation, the individual affected may be unaware of the disease‟s 
insidious  progression  and  it  may  be  years  or  decades  later  before  symptomatology 
becomes  apparent.  Unlike  an  acute  condition,  which  can  generally  be  resolved  by 
therapeutic interventions, a person with a chronic disease can expect to deal with the 
condition for the rest of their lives (Creer, 2000). Moreover, chronic diseases are also 
marked by fluctuations in health, with periods of remissions and relapses (Creer, 2000; 
White & Morof Lubkin, 2006). Thus disease manifestations may wax and wane and 
new  symptoms  may  emerge  as  complications  of  the  disease  develop  and  as  the 
chronicity of the disease progresses. Wellard and Beddoes (2005) postulate that periodic 
medical  crisis  emerge  throughout  the  trajectory  of  a  chronic  disease.  The  episodic 
nature  of  symptoms  together  with  the  presence  of  new  symptoms  and  the  ensuing 
functional impairment or disability, can make it difficult for the individual with the 
disease  to  remain  focused  on  its  management  (AIHW,  2002a,  2006a;  Creer,  2000). 
Moreover, the disease is generally intractable to treatments available at present (Curtin 
&  Morof  Lubkin,  2006;  Larsen,  2006;  Walker,  Peterson  &  Millen,  2003)  and 9 
consequently  characterised  by  a  gradual  deterioration  in  health  (AIHW,  2002a; 
NHPAC, 2006a).  
 
The upshot of having a chronic condition is that the disease may generate significant 
adversity not only for the individual with the disease, but also their significant others. 
Living with a chronic condition can affect multiple aspects of life, “including social and 
family relationships, economic well-being, activities of daily living and recreational and 
vocational activities” (Falvo, 2005, p.1). What Falvo describes here is analogous with 
what  is  known  as  quality  of  life  (QoL).  Leading  global  organisations  such  as  the 
American Association of Diabetes Educators (AADE) and its Australian counterpart, 
the Australian Diabetes Educators Association (ADEA) recognise the import of QoL 
and now recommend it as an outcome measure to judge the efficacy of diabetes self-
management education programmes (Eigenmann & Colagiuri, 2007; AADE, 2003a). 
Understandably  so, when findings  from  studies considering QoL  indicate that those 
with type 2 diabetes report a poorer quality of life than those who do not have diabetes, 
attributing the inconsistency to such factors as pain, anxiety and depression (AIHW, 
2008a; Colagiuri, Colagiuri, Conway, Grainger & Davey, 2003). There is an absence of 
studies  assessing QoL  in adults  with  type 1 diabetes  in  general,  and particularly in 
Australia; whilst not the focus of the present study, data on QOL was collected and 
therefore indirectly this deficiency is addressed. 
 
 
Diabetes Mellitus (diabetes) 
Diabetes  is  not  a  single  condition;  there  are  different  types  with  differences  in 
pathophysiology, presentations and treatments. Accordingly, in this section, it is useful 
to  make  explicit  the  main  types  of  diabetes  and  ensuing  effects  on  the  body  to 
understand self-management requirements. 
 
Diabetes is a chronic disorder of metabolism, resulting from a diminished ability to use 
insulin  and  or  defective  insulin  secretion  (AIHW,  2002a;  Diabetes  Australia,  2002; 
WHO, 1999). These physiological changes alter the metabolism of carbohydrates, fats 
and  proteins,  consequently  resulting  in  elevated  levels  of  glucose  in  the  blood 
(hyperglycaemia). The variance in blood glucose giving rise to both short and long term 
complications, affecting amongst other things, the cardiovascular, renal and nervous 10 
systems (Barr et al., 2006). Flack and Colagiuri (2005) found that amongst people with 
diabetes attending specialist diabetes services, 11% had been diagnosed with end-stage 
renal disease, 12.4% peripheral vascular disease, 9% had sustained one or more heart 
attacks,  5.1%  had  suffered  a  stroke,  1.1%  were  blind  and  1.1%  had  suffered  an 
amputation;  all  of  these  sequelae  inextricably  linked  to  diabetes.  It  should  be 
acknowledged that those seeking diabetes specialist services are likely to have more 
complications;  nevertheless  the  data  portrays  the  severity  of  the  disease.  In  effect, 
people with diabetes are ten times as likely to have a myocardial infarction, five times 
more  likely  to  have  a  cerebral  vascular  accident  and  12  to  16  more  likely  to  have 
cataracts and glaucoma as the non-diabetic population (AIHW, 2010). Further, diabetes 
is the commonest cause of blindness in those aged over 60, and leading reason for non-
traumatic amputations and renal dialysis (Australian Diabetes Society, 2002; AIHW, 
2010;  Diabetes  Australia  Guideline  Development  Consortium,  2005;  Queensland 
Health, 2000).  
 
Diabetes  itself  presents  substantial  self-management  challenges,  taxed  further  in  the 
presence  of  co-morbidities.  Not  only  does  the  symptomatology  influence  self-
management, so too does the type of diabetes.  
 
Types of Diabetes 
According to the “International Statistical Classification of Diseases and Related Health 
Problems” there are several different forms of diabetes, the predominant types being 
type 1 diabetes mellitus and type 2 diabetes mellitus (WHO, 2007). Whilst pregnancy 
related gestational diabetes mellitus rates are rising - prevalence rate estimated to be 5% 
of all pregnant women in Australia (Australasian Diabetes in Pregnancy Society, 2008) 
- it is not discussed here as this type of diabetes was not particularly targeted in this 
study given the condition is of short duration occurring during the pregnancy itself and 
resolving post delivery.  
 
Type 1 Diabetes  
Type 1 diabetes accounts for 10 to 15 percent of all diagnosed cases of diabetes in 
Australia  (AIHW,  2010;  Diabetes  Australia,  2002;  Diabetes  Australia  New  South 
Wales, 2007), occurring most commonly in children and young adults (AIHW, 2008a; 
Diabetes  Australia,  2002).  Its  causation  is  believed  to  be  linked  to  an  autoimmune 11 
response to a viral antigenic exposure leading to beta cell obliteration in the pancreas 
(Zimmet, 2002). As a consequence of the beta cell damage an absolute deficiency in 
insulin production ensues (Aucoin & Prideux, 2010). Accordingly, this type of diabetes 
requires insulin replacement therapy in the form of daily synthetic insulin injections. 
Insulin replacement therapy requires the individual to balance food consumption and 
patterns  of  activity  with  insulin  doses  or  face  the  life  threatening  complications  of 
hypoglycaemia,  where  blood  glucose  levels  fall  too  low,  or  hyperglycaemia  where 
glucose levels elevate above the normal range (Aucoin & Prideux, 2010). The daily 
self-management requirements to normalise glucose levels are generally rigorous. 
 
Type 2 Diabetes  
The majority of cases of reported diabetes are classified as type 2; in Australia 85 to 90 
percent of all cases of diabetes are of this form (AIHW, 2002b; Diabetes Australia, 
2002). Type 2 diabetes is associated primarily with lifestyle practices which eventuate 
in diminished responsiveness of body cells to insulin. This situation is called insulin 
resistance  and  is  associated  with  a  relative  reduction  in  insulin  production  (Burant, 
2008). Specific risk factors for this type of diabetes include demographic variables: age 
and geographical location; genetic variables: family history and ethnicity; behavioural 
variables:  energy  dense,  nutrient  poor  diet,  inactivity  and  obesity,  and  biomedical 
variables: impaired glucose regulation, hypertension, previous gestational diabetes and 
intrauterine  growth  retardation  (AIHW,  2002b,  2006c,  2008a;  Barr  et  al.,  2006; 
Diabetes Australia, 2005; Hjelm, Mufunda, Nambozi & Kemp, 2003). It seems  that 
causation  cannot  be  attributed  to  a  single  factor;  rather  it  is  a  complex  interaction 
involving several risk factors (AIHW, 2002b), although the familial link is considered 
strongest with other factors moderating its tendency (Barr et al., 2006; International 
Diabetes Institute [IDI], 2007). Unlike type 1 diabetes, type 2 is commonest in adults, 
with onset typically over 40 years of age (Diabetes Australia, 2002). However, more 
recently  type  2  is  now  presenting  in  the  younger  age  groups,  including  children, 
increasing in direct correlation with rising obesity levels in this group (Vivian, 2006). 
 
Treatment of type 2 diabetes involves nutrition and exercise modifications and a range 
of  oral  antidiabetic  medications,  culminating  for  many  with  supplementing  the 
therapeutic  regime  with  insulin  replacement  therapy  (AIHW,  2002a;  Burant,  2008). 
Self-management requirements are considered less intense than those required to self-12 
manage type 1 diabetes. Nonetheless,  though less  pressing, self-management is  still 
necessary  throughout  the  day  to  cope  with  the  therapeutic  regime  and  lifestyle 
modifications to curb the progression of the disease.  
 
Whilst diabetes, particularly type 2, is the predominant emerging chronic condition, at 
this point in time there is no cure for it. Thus it is imperative that health care services 
need to better position themselves to assist individuals to self-manage this devastating 
disease.  
 
 
Health Care Response 
As  highlighted,  diabetes  is  a  major  health  burden,  presenting  grim  implications  for 
health care services. The chronic disease epidemic has resulted in a “…fundamental 
mismatch between 21st century morbidity and 20th century management” (Chew & 
Van Der Weyden, 2003, p.229). The deficiencies in care are most likely to have been 
perpetuated by a misconstrued adherence to a biomedical model of care. Biomedical 
models dominated in the 20
th Century and were based on the germ causation of disease; 
physiological malfunction and the presence of symptoms arising from this malfunction 
(Gochman, 1997). Thus the model is orientated to explaining illness according to the 
pathological changes in the body (Walker et al., 2003) and places health care under the 
control  of  the  doctor  with  patients  expected  to  comply  with  treatment.  Congruency 
between  this  approach  and  the  management  of  acute  care  conditions  may  be  more 
compatible, but it has little synergy with chronic disease self-management.  
 
Global attention to the divergence between health care delivery and health care needs 
has led to alternative health care models being proposed. Some countries have well-
established models of care for people in chronic disease and although Australia initially 
lagged behind (Gross, Leeder & Lewis, 2003), the country has since taken strategic 
action to improve its response. In the mid 1990‟s the Australian Government response 
included establishing national health priorities, of which diabetes was one. However, it 
is only of late that the impetus for sustainable health reform is being fully realised 
(Armstrong, Gillespie, Leeder, Rubin & Russell, 2007; Queensland Health, 2005). More 
recently  the  Australia  Government  launched  the  National  Chronic  Disease  Strategy 
(NCDS)  and  five  supporting  disease-specific  National  Service  Improvement 13 
Frameworks to target policy towards sustainable chronic care provision (AIHW, 2006a; 
NHPAC, 2006a). One of these frameworks is specific to diabetes (NHPAC, 2006b). 
Similarly,  the  states  and  territories  have  instigated  their  own  strategies  for  chronic 
disease  management  (Australian  Capital  Territories  Department  of  Health,  2007; 
Government  of  Western  Australia  Department  of  Health,  2006a;  New  South  Wales 
Department of Health, 2003; Queensland Health, 2005; South Australian Department of 
Health 2009;  Tasmania  Department  of Health and Human Services,  2009;  Northern 
Territory Health Service, 2009; Victorian Government, 2007).  
 
These national and state/territory health reforms have been informed by the emergence 
of a Chronic Care Model proposed in the late 1990s by Wagner (1998). The model 
proposes that individuals must operate within both community and primary health care 
contexts  if  health  is  to  be  improved  (Victorian  Government  Department  of  Human 
Services,  2007).  More  about  this  model  is  said  in  Chapter  2,  for  now  it  provides 
justification for the present study as it attempts to look more specifically at what aspects 
of community and health contexts are necessary for self-management.  
 
The vision of the Chronic Care Model is patient-centred care, through which interaction 
and  partnerships  between  the  person  with  the  chronic  condition  and  health  care 
professionals  are  targeted  to  attain  improved  health  outcomes  and  quality  of  life 
(Bauman, Fardy & Harris, 2003). As such it represents a radical paradigmatic shift in 
health care practices. Patient-centred care shifts the focus from the doctor managing the 
condition onto the individual (Queensland Health, 2005). Whilst this seems a logical 
shift, given it is the person who has to take charge of the condition at all times outside 
of a typical 15 to 30 minute consult with the doctor, until now it has been lacking. One 
of the guiding principles of the Australian National Service Improvement Framework 
for  Diabetes  is  to  “achieve  patient  centered  care  and  optimise  self-management 
(NHPAC, 2006b, p.2). The framework acknowledges that diabetes self-management is 
necessary  to  avoid  health  complications  and  for  this  to  happen  the  restructuring  of 
health services is necessary. However, there is little empirical evidence that describes 
the  current  status  of  self-management  in  sub-populations  living  with  a  chronic 
condition; although the need for research projects that address elements of the new 
model of chronic care is stressed (NSW, 2003; Queensland Health, 2005). Similarly, the 
report  on  the  “National  System  for  Monitoring  Diabetes  in  Australia”  urged  for 14 
consideration of aspects of management by persons with diabetes and their carers that 
most  effectively  assist  them  to  normalise  their  life  (AIHW,  2006c).  This  report 
emphasised  the  limitations  in  existing  data  and  sought  answers  to  remedy  this 
deficiency. Accordingly, factors identified in this background review were incorporated 
into the study in order to answer salient issues relevant to diabetes self-management. 
 
 
THEORETICAL UNDERPINNINGS OF THE STUDY 
 
In this section a brief orientation to the theoretical framework underpinning the study is 
presented. Chapters 2 and 3 present a comprehensive analysis of the extant literature 
pertaining to disease self-management, self-regulation and illness representations. In the 
following section an overview of these three central issues is presented to provide the 
quintessential nature of the study reported in this dissertation. 
 
 
Diabetes Self-Management 
Self-management is described as “the ability of the client to deal with all that a chronic 
disease entails, including symptoms, treatment, physical and social consequences, and 
lifestyle changes” (Victorian Government Department of Human Services, 2007, p.11). 
Importantly,  self-management  recognises  the  individual‟s  role  in  making  decisions 
about care needs in the context of their own life (Funnell & Anderson, 2003a, 2003b). 
Emphasis is placed on the centrality of the client engaging in self-management with 
self-management  support  provided  by  health  care  providers  (Funnell  &  Anderson, 
2003a,  2003b;  Victorian  Government  Department  of  Human  Services,  2007).  Self-
management  support  extends  beyond  traditional  health  education,  which  provides 
knowledge and psychomotor skill development, to incorporate amongst other things, 
problem solving skills and development of self-efficacy (Funnell & Anderson, 2003b; 
Victorian Government Department of Human Services, 2007). In the diabetes field this 
form  of  support  has  been  coined  diabetes  self-management  education  (DSME)  and 
universally endorsed by major diabetes related organisations (AADE, 2002; American 
Diabetes Association, 2006; ADEA, 2007; International Diabetes Federation, 2005).  
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It is only in more recent times that research has focused on self-management in health 
as a construct. Whilst some studies have been undertaken, at the time the present study 
was  conceived  there  were  limited  studies  in  the  field  that  had  considered  self-
management  in  a  contextual  framework,  marked  by  comprehensive  attention  to  the 
influence of multiple situational determinants. At the American “Diabetes Educational 
and Behavioural Research Summit” leaders in the field recognised studies were needed 
to  ascertain  the  mediators  and  moderators  associated  with  self-management,  in 
particular to incorporate factors extending beyond the family to include the community 
and  the  healthcare  system  (Glascow,  1999;  Peyrot,  1999;  Walker,  1999).  These 
requirements were accounted for in the present study. 
 
According  to  Creer  (2000)  self-management  in  its  broadest  sense  involves  several 
components.  Initially  processes  commence  with  preparatory  knowledge  about  the 
chronic  disease  and  the  development  of  psychomotor  skills  to  self-manage  the 
condition. Informed goal selection follows and action plans are then formed to meet the 
goals. Self-appraisal processes such as information collection, judgement and evaluation 
are essential to determine progress towards the selected targets. Based on evaluative 
data, the success or failure of action plans is judged and where warranted appropriate 
modifications to goals and /or action plans designed. It is apparent in Creer‟s description 
of the processes involved in self-management that the individual enacts self-regulatory 
processes.  
 
 
Self-Regulation in Health and Illness 
The terms self-management and self-regulation have often been used synonymously. 
Jackson,  Mackenzie  and  Hobfoll  (2000)  propose  that  self-management  “…can  be 
viewed as an application of self-regulation” (p.278), because it attends to components of 
self-regulation, including identification of a problem and formation of its representation, 
behavioural plans to deal with the problem, cognitive activity to increase chances of 
success with behavioural change and appraisal processes to evaluate actions. Boekaerts, 
Pintrich and Zeidner (2000) noted that contributing authors in their text, “Handbook of 
Self-regulation” presented a variety of definitions of self-regulation and thus concluded 
that  it  is  a “…difficult  construct  to  define theoretically as well as to  operationalise 
empirically”  (p.4)  and  hence  a  variety  of  terms  have  been  used  interchangeably  to 16 
denote the same construct, for example self-management and self-control. However, it 
is  generally  accepted  that  self-regulation  specifically  refers  to  the  ability  of  an 
individual  to  alter  behaviour  in  order  to  achieve  goals  (Carver  &  Scheier,  1998; 
Demetriou, 2000). Thus in the health context it can be understood as the processes 
which the individual uses to execute control over a disease and gain homeostasis.  
 
Distinguishing between the two terms may well be arbitrary. Earlier definitions of self-
regulation tended to reflect purely cognitive responses of an autonomous individual. 
However, of late, proponents of self-regulation emphasise a triadic process definition 
which is evident in Bandura‟s (1986) social cognitive theory, where inter-relationships 
exist between the person, behaviour and environment (Matthews, Schwean, Campbell, 
Saklofske & Mohamed, 2000; Zimmerman, 2000). Thus self-regulation is considered 
more encompassing because  self-regulatory  processes  are integrated with  social  and 
personal influences, as well as external factors that could influence behaviour. In the 
diabetes literature the term self-regulation is less commonly used. The 2007 Australia 
national consensus position on “Outcomes and indicators for Diabetes Education” uses 
the term self-determination to refer to coping, goal setting, decision making and such 
constructs as self-efficacy and empowerment (Eigenmann & Colagiuri, 2007). As such, 
synergy between the two terms is evident, although self-regulatory skills are seen more 
as a sub-set of what is defined as self-determination. The document proposes that self-
management  is  distinguishable  from  self-determination  as  it  refers  to  the  everyday 
practical  management  skills,  such  as  blood  glucose  testing  and  medication 
administration. To avoid confusion, in this dissertation the term self-management is 
used  in  a  broader  sense  to  represent  the  conglomeration  of  cognitive,  affective  and 
psychomotor processes that  are required in  order to  live with  diabetes. An intrinsic 
element  of  this  is  self-regulation  which  is  subsumed  within  self-management  and 
pertains  to  coping,  goal  setting  and  decision-making  skills,  whilst  diabetes  self-
management behaviours is applied when discussing the practical skill set specific to 
diabetes care. 
 
In recent years there has been a burgeoning interest in the role that self-regulation plays 
in health and illness behaviours and some health self-regulation models have been put 
forward.  In  general  these  models  conceptualise  the  individual  with  an  illness  as  “a 
problem solver trying to make sense of their somatic experiences, acting and evaluating 17 
the  effectiveness  of  their  actions  for  controlling  these  changes,  and  describing  how 
these efforts evolve given their history with illness and their social context” (Leventhal, 
Halm,  Horwitz,  Leventhal  &  Ozakinci,  2004,  p.  208).  One  of  the  more  recently 
proposed and pre-eminent self-regulatory models for understanding health behaviour is 
the  common-sense  model  (CSM)  of  illness  representation  developed  by  Leventhal 
Nerenz and Steele (as cited in Baum, Taylor and Singer, 1984). The CSM proposes that 
illness representations formed by the individual from perceived threats to their health 
instigate coping processes to deal with the threat.  
 
 
Illness Representations 
Illness representations are concerned with how the individual conceptualises illness and 
how these representational processes affect subsequent health behaviour. Seminal work 
by  Leventhal  and  colleagues  led  to  the  identification  of  five  common  themes  or 
dimensions  of  illness  representation.  These  dimensions  of  cognitive  representations 
have been labelled identity, cause, consequences, timeline and control/cure (Brownlee, 
Leventhal & Leventhal, 2000; Diefenbach & Leventhal, 1996; Leventhal, Brissette & 
Leventhal, 2003; Leventhal, Diefenbach & Leventhal, 1992; Leventhal, Leventhal & 
Cameron,  2001).  From  these  dimensions  the  illness  representation  itself  is  formed, 
providing  the  individual  with  some  sense  of  what  it  means  to  have  the  disease 
(Vaughan, Morrison & Miller, 2003).  
 
The representations held of an illness are regarded as being unique to the individual. 
They are informed by forces within the individual and influenced by their socio-cultural 
environment. Thus some people with diabetes may perceive the identity of the disease 
negatively, with  no control  or cure  and multiple devastating consequences,  whereas 
others  may  have  a  more  positive  orientation  to  the  disease  and  recognise  the 
possibilities of control (Petrie & Pennebaker, 2004). From this standpoint it is clear that 
the illness representation held has the potential to influence the individual in the ways in 
which they choose to  cope and the behaviours they enact  to  manage the condition. 
Glascow, Hampson, Strycker and Ruggiero postulate that illness representations “…act 
as  important  personal  barriers  or  facilitators  to  diabetes  self-management”  (1997, 
p.556). Therefore, through an understanding of a person‟s illness representations, health 18 
care can be more effectively tailored to individuals to enable them to self-manage the 
condition and thus optimise their health potential (Heijmans & de Ridder, 1998). 
 
Whilst  illness  representations  have  been  studied  in  a  variety  of  illnesses,  including 
diabetes, the role that chronic illness representations have in self-regulatory choices and 
practices has not been explored in any great depth (Leventhal et al., 2004) and not in a 
comprehensive integrated model as proposed for the present study. 
 
 
PURPOSE OF THE STUDY 
 
Having to live with a chronic disease like diabetes and to cope with the daily self-
management requirements is challenging. Kralik and Telford (2005) interviewed people 
with a variety of chronic conditions, including diabetes, and  published the personal 
insights they gained through this process in a booklet series titled “Transition in chronic 
illness”. One participant shared these thoughts: 
I started my life with diabetes with much hope and determination. Yet my 
body seemed to defy usual diabetes explanations, causing frustration and 
disillusionment. Subsequently  my  illness  provoked  some  of  the  saddest 
times  of  my  life.  I  questioned  my  worth  and  value  as  a  human  being 
because illness is all I saw in me for a long time (p.3).  
This journey of living with diabetes is sadly not unique. Kralik and Telford further 
report on another individual‟s thought of living with a chronic illness, it “…can feel 
like a roller coaster ride with its ups and downs. Sometimes it can feel like all control is 
lost” (p.1). However, in the struggle to deal with the chaos that can arise, the individual 
can re-gain well-being. One source cited the following: 
Gradually we reach a sense that we have some choice about the way in 
which we manage life incorporating the experience of illness. It is a sense 
of control within the limits that the unpredictability of illness imposes, but 
it is none the less a feeling that contributes to a sense of living an ordinary 
life (p.6).  
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With these thoughts in mind, the notion of the present study was conceived. I have been 
(and will continue to be) on the periphery of a journey of a close personal friend as they 
and their family live with diabetes. In my professional position I have the privilege of 
working with health care professionals who recount similar tumultuous journeys for 
their clients. It is these shared experiences that have inspired me to consider what it is 
that  influences  and  assists  an  individual  on  this  often  confused  course  of  self-
management.  
 
 
Aim and Objectives of the Study 
The conceptualisation of the present study was based on this personal perspective and 
identified gaps in the extant literature. The purpose of the study was to develop and test 
a conceptual model of diabetes self-management. Specifically the research objectives 
and related research questions of the study were to: 
 
Research Objective 1 
Identify  determinants  that  are  associated  with  diabetes  self-management  behaviours, 
specifically to answer the following: 
  Research question 1 - What are the most important personal attributes associated 
with diabetes self-management behaviour? 
  Research question 2 - What are the most important diabetes traits associated 
with diabetes self-management behaviour? 
  Research question 3 - What are the most important socio-environmental factors 
associated with diabetes self-management behaviour? 
  Research question 4 - What are the most important health contextual factors 
associated with diabetes self-management behaviour? 
 
Research Objective 2 
Ascertain  the  interrelationship  amongst  self-efficacy,  illness  representations,  self-
regulation and self-management behaviours, specifically to explore the following: 
  Research question 5 - Is there a relationship between self-efficacy and illness 
representations, self-regulation and self-management behaviour? 
  Research question 6 - Is there a relationship between illness representations and, 
self-regulation and self-management behaviours?  20 
  Research question 7 - Is there a relationship between self-regulation and self-
management behaviour?  
 
Research Objective 3 
Determine the requirements for self-management in persons with type 1 and type 2 
diabetes, specifically to provide understanding of the following: 
  Research question 8 - What are the predictive determinants of diabetes self-
management in an integrated model?  
  Research question 9 - To what extent do self-efficacy and illness representations 
predict self-regulation? 
  Research  question  10  -  To  what  extent  does  self-regulatory  capacity  predict 
diabetes self-management behaviours? 
  Research question 11 - Do predictors of self-management in people with type 2 
diabetes differ from those with type 1 diabetes? 
 
 
Significance of the Study 
The findings of the study have the potential to add significantly to the understanding of 
the  complexity  of  self-management  in  diabetes.  Through  this,  the  self-management 
agenda is likely to be improved. The validation of a model of self-management may 
provide  a  framework  to  justify  therapeutic  support  for  self-management.  The 
identification of crucial mediating variables for self-management may help to target key 
strategies to better enable the person with diabetes to optimise their health. Thus the 
findings of the study may influence the manner in which health care professionals assist 
people with diabetes to bring a sense of order to their lives. In addition, improvements 
to health care services assisting people with diabetes may be possible by informing 
policy direction.  
 
An enhanced understanding of self-management practices in diabetes may also have 
application to people living with a range of other chronic diseases. The study, whilst 
involving only people with diabetes, is primarily directed towards considering forces 
affecting self-management of a health condition, and therefore, forces recognised are 
also  likely  to  be  influential  for  people  managing  other  health  conditions.  Thus  the 
model may well prove useful across a range of chronic diseases.  21 
In particular, the study will address gaps in our appreciation of what it means to self-
manage diabetes within the Australian context. Whilst a few Australian studies have 
addressed some aspects of living with diabetes, none have considered the role of illness 
representations  and  the  self-regulatory  processes  themselves.  Although  a  greater 
number of studies have been conducted in other nations, little is known about self-
regulatory  processes  in  diabetes  and  a  comprehensive  conceptual  model  is  lacking. 
Therefore, this study will offer insight not only from an Australian perspective, but may 
also be applicable globally. 
 
 
STRUCTURE OF THE THESIS 
 
This chapter has established the overall context of the study by outlining the nature of 
diabetes,  which  is  emerging  as  a  serious  global  health  threat.  Self-management  is 
heralded  as  the  panacea  for  dealing  with  this  threat,  yet  it  is  not  fully  understood. 
Multiple determinants have the potential to influence self-management, but there are 
many gaps in our understanding of which ones and in what way they interact and exert 
effect on people living with diabetes. The next two chapters address what is known and 
continue to identify gaps in empirical and theoretical evidence that are addressed in this 
study. Specifically, Chapter 2 discusses diabetes self-management and self-regulation in 
health, whilst Chapter 3 considers illness representation.  
 
The  thesis  continues  with  Chapter  4,  which  identifies  the  theoretical  basis  of  self-
management models and through this the framework for the study is conceptualised. 
Chapter 5 follows with a description of the study‟s methodology  and related ethical 
issues.  The  results  of  the  study  are  presented  in  three  chapters  and  associated 
appendices.  The  first  of  the  results  chapters,  Chapter  6,  presents  the  background 
characteristics of the participants in relation to the independent and dependent variables 
for  the  study;  Chapter  7  presents  the  multivariate  analysis  used  to  explore  these 
variables to address research objectives one and two and Chapter 8 presents the process 
and  findings  of  structural  equation  modelling  to  address  research  objective  three. 
Specifically, through this process the developed conceptual model is validated. Finally 
the dissertation concludes with Chapter 9 in which the evidence for the proposed model 
of self-management is discussed in broader terms. This chapter includes the limitations 
of the study and recommendations for practice and future research. 22 
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CHAPTER OVERVIEW 
 
The last century saw a major shift in disease aetiology and emergence of new diseases 
transpired.  As standards  of living improved a new wave of  non-communicable, life 
style-related  diseases  emerged  to  challenge  the  health  of  nations  (WHO,  2008a). 
Relative affluence has reduced activity patterns and led to over consumption of nutrient-
poor, energy-dense food. The prevailing diseases are indicative of human behavioural 
patterns, which in Nutbeam‟s (2000) view, are influenced by the social, environmental 
and economic contexts that individuals find themselves. Hence, individuals living in 
bygone eras had little control over the broad social determinants of health (for example, 
sanitation  and  pollution),  whereas  now  the  principal  determinants  of  disease  (for 
example,  smoking,  overeating,  alcohol  consumption,  stress  and  inactivity)  are  very 
much within the control of the individual. That being said, behaviours contributing to 
the development of chronic disease are often habitual and as such, difficult to minimise 
or  change  (de  Rider  &  de  Wit,  2006;  Maes  &  Gebhardt,  2000).  Despite  this,  the 
capacity  of  people  with  diabetes  to  manage  lifestyle  changes  is  paramount  for 
optimising  their  well-being.  The  concept  of  self-management  and  support  to  self-
manage by health professionals is relatively new and now considered exemplary health 
care practice for those diagnosed with a chronic disease. 
 
The preceding chapter revealed how people with diabetes confront living with a chronic 
disease  and  all  that  it  encompasses.  This  encounter  is  not  short  lived,  rather  it  is 
something that remains with the individual, with varying levels of complexity and for 
many  the  challenge  is  onerous.  For  the  present  study,  it  is  necessary  to  gain 
understanding of what is entailed in self-managing a medical condition. Therefore, this 
chapter continues with an exploration of the literature pertaining to self-management, 
followed by the self-regulatory processes  integral to  self-management.  In particular, 
inquiry into the theoretical underpinnings related to these two constructs is made in 
order to inform the conceptualisation of the model on which this study is based. The 
domain  of  diabetes  is  extensively  researched  and  therefore  the  literature  review 
presented here primarily draws upon empirical evidence in this field, supplemented with 
evidence derived from other disciplines. 
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SELF-MANAGEMENT 
 
The chronic nature of diabetes requires those affected by the condition to manage the 
disease on a daily basis for the rest of their lives (Lorig & Holman, 2003); specifically 
95% to 99% of this care is attended to by the person themselves (Funnell & Andersen, 
2003a;  Patient  Education  and  Psychological  Care,  2006).  Self-management  is  now 
considered the most efficacious  approach to the management of chronic conditions. 
Life-style  habits,  significant  in  the  development  and  progression  of  disease,  are 
modifiable and something which a person can exercise control over in an effort to adopt 
habits maximising health (Bandura, 2005). With specific regard to diabetes Anderson 
and Funnell (1999) assert that irrespective of what actions health professionals take it is 
the person with the condition that has to control change, because the diabetes belongs to 
them.  Once  this  philosophical  stance  is  accepted  then  the  importance  of  self-
management in health care becomes evident. Equally, and of pertinence to the present 
study,  it  becomes  clear  that  self-management  cannot  be  studied  in  isolation  from 
contextual factors. 
 
In health, self-management refers to the person‟s ability “to deal with all that a chronic 
disease entails, including symptoms, treatment, physical and social consequences, and 
lifestyle changes” (Victorian Government Department of Human Services, 2007, p.11). 
In other words as Kralik, Koch, Price and Howard (2004) succinctly state “…it is a 
process initiated to bring about order in their lives” (p.259). In particular, diabetes self-
management accords “both the right and responsibility of patients to make decisions 
that make sense within the context of their lives” (Funnell & Anderson, 2003a, p. 127). 
Hence a shift has occurred from compliancy, where medical directions were adhered to 
by  the  patient,  to  one  of  collaborative  empowerment,  where  health  professionals 
facilitate the individual affected by the condition to make informed choices in their care. 
Battersby, Ask, Reece, Markwick and Collins (2003) state: 
Self-management  involves  the  individual  working  in  partnership 
with their carer(s) and health professionals so that (s)he can: 
1.  Know the condition and various treatment options. 
2.  Negotiate a plan of care. 
3.  Engage in activities that protect and promote health. 25 
4.  Monitor  and  manage  the  symptoms  and  signs  of  the 
condition(s). 
5.  Manage the impact of the condition on physical functioning, 
emotions and interpersonal relationships (p.43). 
Whilst this definition is lengthy, it nonetheless serves to illustrate the breadth of self-
management  and  its  insidious  permeation  into  all  aspects  of  life.  Regardless  of  the 
definition  used  an  integral  component  of  self-management  is  the  notion  that  the 
individual is actively involved in health decisions affecting them (NHPAC, 2006a) and 
enacts  an  associated  set  of  skills,  attributes  and  behaviours  in  the  process  (AADE 
Professional Practice Committee, 2008; Berg, Evangelista, Carruthers & Dunbar-Jacob, 
2006; Flinders Human Behaviour and Research Unit, 2009; Lorig & Holman, 2003; 
Redman, 2004).  
 
Leading work in the field of diabetes self-management by the AADE, the American 
Association of Diabetes Educators, has resulted in the identification of seven principal 
self-care  behaviours:  healthy  eating,  being  active,  monitoring,  taking  medication, 
problem  solving,  healthy  coping  and  reducing  risks  (AADE,  2009;  Mulcahy  et  al., 
2003).  These  behaviours  have  recently  been  endorsed  by  the  equivalent  Australian 
organisation, the Australian Diabetes Educators Association (ADEA, 2008a). Four of 
these behaviours (healthy eating, being active, monitoring and taking medication) were 
directly  assessed  in  the  present  study  to  provide  an  outcome  measure  of  self-
management,  whilst  problem  solving  and  coping  skills  were  assessed  as  process 
indicators  for  the  self-regulatory  component  of  diabetes  self-management.  All 
assessment indicators are described in full in Chapter 5. Attaining these behaviours is 
more intensive for the person with type 1 diabetes due to the absolute insulin deficiency 
and the rigour associated with its therapeutic replacement. Nonetheless, irrespective of 
the  type  of  diabetes,  the  self-management  demands  for  someone  with  diabetes  are 
markedly greater than for those with  other chronic conditions (ADEA, 2007), are  a 
lifetime assignment (Lorig & Holman, 2003)  and although taxing, are imperative if 
short and long term sequelae associated with the condition are to be avoided (NHPAC, 
2006b).  
 
Creer  (2000)  suggests  that  self-management  initially  commences  with  gaining 
preparatory  knowledge  about  the  chronic  disease  and  developing  the  necessary 26 
psychomotor  skills  to  self-manage  the  condition.  For  the  person  with  diabetes 
preparatory knowledge includes, amongst other things, an understanding of diabetes, 
attention  to  blood  glucose  levels,  dietary  intake,  activity  levels,  medication 
administration  and  recognition  of  psychosocial  effects  (NHPAC,  2006b).  However, 
knowledge and practical psychomotor skills, such as injecting insulin and drawing a 
blood sample, on their own are insufficient for diabetes self-management. Modifications 
and  adjustment  to  care  based  on  results  from  self-monitoring  of  blood  glucose  and 
clinical  indicators  are  frequently  necessitated.  Thus  self-management  extends  to 
incorporate more generic skills, such as problem solving and coping skills (Canadian 
Diabetes Association Clinical Practice Guidelines Expert Committee, 2008a; Victorian 
Government Department of Human Services, 2007). Creer (2000) considers these skills 
to  be  decisive  elements  of  goal  directed  activity.  Based  on  what  sense  or  meaning 
people  with  a  chronic  condition  make  from  signs  and  symptoms,  goals  are  set  and 
action plans designed to articulate what is needed for the goals to be attained (Cameron 
&  Leventhal,  2003;  Creer,  2000).  Assessing  goal  status  and  progress  towards  the 
targeted goal uses processes such as information collection, judgement and evaluation. 
These feedback mechanisms guide the individual in making decisions about the success 
or failure of goal attainment and modifications required to goals and associated action 
plans. What is described here is the self-regulatory aspect of self-management which is 
discussed later in this chapter. 
 
Undoubtedly  diabetes  self-management  makes  sense.  Numerous  studies  have 
investigated its benefits and confirmed that it is  linked to positive health outcomes, 
including improved glycosylated haemoglobin (HbA1c), blood pressure and quality of 
life (Anderson et al., 1995; Bean, Cundy & Petrie, 2007; Chodosh et al., 2005; Lorig, 
Ritter & González, 2003; NHPAC, 2006b; Norris, Engelgau & Narayan, 2001; Norris, 
Lau, Smith,  Schmid &  Engelga, 2002; Sturt,  Whitlock & Hearnshaw, 2006;  Warsi, 
Wang, LaValley, Avorn & Solomon, 2004; Williams, McGregor, Zeldman, Freedman 
&  Deci,  2004).  However,  the  results  from  self-management  studies  are  not  entirely 
conclusive. Self-management education programmes have scope to attain far reaching 
outcomes, but as yet this has not eventuated. Warsi and colleagues (2004) conducted a 
systematic review to establish the efficacy of self-management programmes for chronic 
conditions and after reviewing over seventy trials they contended that only small to 
moderate effects at best were noted. Although in this regard, Chodosh et al. (2005) 27 
noted  diabetes  self-management  programmes  generally  fare  better  than  other 
programmes.  Both  teams  of  researchers  declared  that  methodological  issues  were 
contentious and questionable; a claim also supported by Steed et al. (2003). Steed and 
colleagues conducted a systematic review in the subject area and concluded that the 
findings of some studies were confounded by such variables as patient characteristics. 
They recommended the need for future studies to gain a greater understanding of the 
milieu in which self-management occurs and hence in-part justifies the inclusion of 
individual characteristics in the present study.  
 
 
Self-Management Expectancies 
Despite  having  the  necessary  skills  and  resources  to  support  self-management  it  is 
apparent that these on their own are insufficient to assure successful self-management. 
According to Maes and Gebhardt (2000) a person must also “… believe that they have 
the personal qualities and opportunities to reach a goal” (p.355).  
 
Several personal qualities have been associated with self-management, specifically self-
efficacy and locus of control, both are considered motivators for behaviour. These two 
constructs are considered the two primary determinants of behaviour in social learning 
theory  and  labelled  expectancies  because  of  their  influence  as  determinants  of 
behaviours (Bandura, 1994; O‟Hea et al., 2009; Rotter, 1954). Both expectancies are 
explored further next. 
 
Self-efficacy was conceptualised by Albert Bandura as the central construct in social 
cognitive theory (Bandura, 1977) and refers to “people's beliefs about their capabilities 
to produce designated levels of performance that exercise influence over events that 
affect their lives” (Bandura, 1994, para.1). Hence, if someone believes they can perform 
a specific action they are more motivated to alter behaviour, whilst the person with low 
self-efficacy is more likely to avoid or abort attempts to change behaviour (Bandura, 
1998; Schwarzer & Fuchs, 1995). Furthermore, efficacy beliefs operate as drivers on 
their own and also as drivers to gain the knowledge and cognitive skills to inform action 
plans (Bandura, 1998; Schwarzer & Fuchs, 1995). Carver and Scheier (2000) relate that 
a person‟s optimism or pessimism concerning their perceived abilities to undertake a 
task and make change to meet a goal, prevail irrespective of situational cues; although 28 
others  suggest  otherwise,  believing  that  situational  cues,  such  as  peer  pressure  and 
social support, can overwhelm or reinforce beliefs about self-capacities (Schwarzer & 
Fuchs, 1995). Thus scope exists to explore this further; the present study is positioned to 
make comment on this. 
 
In contrast to self-efficacy, health locus of control considers who has control over the 
health behaviours. Control is hypothesised to be internal (the self), external (others, 
such  as  the  medical  professional  or  family)  or  fatalistically  attributed  to  chance 
(Wallston, 2005a, 2005b). Viewing locus of control in this way relates to Deci and 
Ryan‟s  (1990;  2000)  self-determination  theory  where  motivation  arises  from 
autonomous  (internality)  drivers,  such  that  behavioural  change  if  perceived  as 
meaningful is more likely to occur, whereas, when an individual‟s motivation is driven 
by others (externality), they are less likely to engage in a behaviour. In autonomous 
control an individual self-chooses goals because of their personal relevance, whereas in 
external control goals are set by others and the individual is pressurised and expected to 
comply with them (Abusabha & Achterberg, 1997; Maes & Karoly, 2005; Williams, 
Rodin, Ryan, Grolnick & Deci, 1998). It is therefore conceivable that the internal type 
of control is more likely to result in better health behaviours and outcomes and to a 
lesser  extent  when  external  control  is  activated,  whilst  someone  who  believes  that 
chance is controlling the development and progression of the disease is most unlikely to 
change behaviours (Carver & Scheier, 2000; Deci & Ryan, 2000; Maes & Karoly, 2005; 
O‟Hea et al., 2005; Rothermund 2006; Wallston, 2005b). Wallston, Stein and Smith 
(1994) made the observation that people with diabetes compared to others with chronic 
diseases, rated their internal control higher, chance lower and control by doctors was 
similar. In chronic disease a person‟s belief of control could be severely threatened as 
the progressive nature of many diseases may reduce optimism and the belief that control 
is possible. Certainly Rothermund (2006) believes this is the case and points out that 
where attempts to reach health goals are chronically fraught with failure beliefs become 
frustrated.  
 
Both constructs have been exhaustively studied and their utility demonstrated across a 
range  of  disciplines,  including  the  field  of  diabetes.  Holman  and  Lorig  (2004) 
investigated self-management education programmes and found that self-efficacy was 
the principal attribute that was correlated with behavioural outcomes. In particular, self-29 
management  behaviours  concerning  diet,  activity  and  blood  glucose  monitoring  are 
associated with higher levels of perceived self-efficacy (Aalto, Uutela & Aro, 2000; 
Aljasem, Peyrot, Wissow & Rubin, 2001; Bean, Cundy & Petrie, 2007; Griva, Myers & 
Newman,  2000;  Johnston-Brooks,  Lewis  &  Garg,  2002;  Williams  &  Bond,  2002). 
Conversely, some researchers have found that self-efficacy has little impact on self-
management behaviours. Weijman et al. (2005) found its influence was only apparent 
with  eating behaviours in  people with  type 1 diabetes.  Likewise, the  effect  of self-
efficacy on HbA1c is less marked, with some reporting a beneficial effect and others 
failing to replicate the findings (Bean et al., 2007; Chlebowy & Garvin, 2006; Griva et 
al.,  2000;  Johnston-Brooks  et  al.,  2002;  Rapley,  1990).  Despite  evidence  of  some 
contention, self-efficacy was considered fundamental to the present study and necessary 
to investigate in a self-management model within the Australian context. To assess self-
efficacy  in  the  present  study  a  diabetes  specific  self-efficacy  scale  was  selected  in 
preference  to  a  generic  scale  based  on  recommendations  that  specificity  of  a 
measurement  instrument  for  this  purpose  is  superior  (Bandura,  1977,  1998;  Peyrot, 
1999;  Rapley,  2001;  Victorian  Government  Department  of  Human  Services,  2007). 
More is said about this scale in Chapter 5.  
 
With  respect  to  empirical  evidence  linking  diabetes  outcomes  to  locus  of  control, 
Hampson, Glascow and Strycker (2000) acknowledged that a person‟s perception of 
control  was  predictive  of  glycaemia  (blood  glucose  control),  with  higher  perceived 
levels of control being associated with improved HbA1c values. Control was measured 
by a two-item scale, with low reliability; therefore, caution is need in the interpretation 
of findings from this study. In contrast, O‟Hea et al. (2005) used validated and reliable 
locus of control scales and confirmed a positive correlation between internal locus of 
control and HbA1c values. However, locus of control as a predictor of glycaemia has 
not been supported by others (Auerbach et al., 2002; Coates & Boore, 1998; Stenström, 
Wikby,  Andersson  &  Ryden,  1998)  and  Armitage,  Norman  and  Conner  (2002) 
concluded  that  it  was  not  a  strong  predictor  of  health  behaviours.  This  may  be  a 
generalisation given there is some evidence to associate autonomous regulation with 
management behaviours, for example, medication adherence (Williams et al., 1998) and 
weight loss (Williams, Grow, Freedman, Ryan & Deci, 1996). Wallston (2005a) argues 
that  inconsistencies  may  be  negated  if  researchers  contemplate  self-efficacy  as  a 
moderator  for  locus  of  control.  It  was  felt  that  this  relationship  merited  further 30 
investigation and at the time the present study was conducted there appeared few studies 
that had taken this approach. One recent American study (n = 109), published after the 
present study was conducted, explored self-efficacy in a mediating role and established 
that where people had high self-efficacy, locus of control had little impact on HbA1c, 
however when efficacy was low, internal control appeared to have some influence on 
glycaemic control (O‟Hea et al., 2009).  
 
Given the gaps identified in the research, the present study incorporated measures of 
both self-efficacy and locus of control to determine independent and mediating effects 
in self-management. Many of the control studies were conducted before 2000 and thus it 
would seem necessary to examine locus of control in the prevailing self-management 
framework  in  health.  One  other  aspect  of  this  exploration  concerns  the  analytical 
techniques  used.  Masters  and  Wallston  (2005) argue  the  importance  of  multivariate 
analytical techniques to consider constructs in synchrony, rather than being artificially 
isolated  from  each  other.  Therefore,  the  present  study  used  structural  equation 
modelling, which Noar and Zimmerman (2005) argue is superior to other statistical 
techniques because of its  ability to  incorporate  multiple endogenous  and exogenous 
variables.  More  about  this  approach  is  presented  in  the  methodology  discourse  in 
Chapter 5. 
 
A cautionary note about locus of control is provided by Luszczynska and Schwarzer 
(2005) and Wallston (1991, 2005a) who alert researchers to the fact that health locus of 
control has less predictive power on behavioural change than self-efficacy. Luszczynska 
and Schwarzer (2005) suggest that the discrepancy may arise because of the generality 
of  locus  of  control  measures  compared  to  self-efficacy  measures,  which  favour 
specificity. This is especially relevant when asking about control of a condition like 
diabetes,  which  is  often  complicated  by  co-morbidities  and  therefore,  a  generalised 
control  scale  will  lead  to  the  appraisal  of  control  across  the  medical  conditions  if 
diabetes is not specifically targeted. A diabetes-specific locus of control scale was not 
available and therefore the scale proposed by Wallston et al. (1994) is used in this study; 
Chapter 5 discusses it further.  
 
Whilst self-efficacy and locus of control evidently have some role in self-management 
they account for only some of the variance explaining self-management. It was hoped 31 
that the present study would lead to a better understanding of self-management and 
therefore self-management was considered from a contextual perspective. Hence further 
exploration of the extant literature was necessary to elucidate other factors that needed 
to be considered in the model design. 
 
 
Factors Mediating and Moderating Self-Management 
In 2006, a key symposium on best practice for diabetes self-management was held in 
America; orchestrated by the AADE and the venerated Joslin Diabetes Centre (Seley & 
Weinger, 2007). One objective of the symposium was to identify research priorities in 
the field of self-management. One priority flagged and of relevance to the present study, 
was the need for research to better understand what factors affect self-management; in 
particular, psychosocial factors and demographics. Earlier, priorities were established at 
the 1999 American “Diabetes Educational and Behavioral Research Summit”, where it 
was similarly noted that there was a need to investigate enablers and barriers to self-
management (Research Summit Planning Committee, 1999). It was also suggested that 
these explorations should extend to consider the saliency of community and healthcare 
systems as well as family related factors (Research Summit Planning Committee, 1999). 
Similarly, in the same time period, Walker (1999) asserted that because behavioural 
change  is  not  predicted  well  by  personal  demographics  and  attributes  alone,  it  is 
necessary to research what other factors may be predictive of health behaviours. A focus 
of the present study was to provide answers to address these recognised deficiencies by 
incorporating an extensive array of factors that were informed by the  literature and 
grouped into four primary determinants, these were: personal attributes, disease traits, 
socio-environment context and health context factors. These determinants are discussed 
next in order to show what is currently known about their role in self-management 
support and potential gaps requiring further exploration. 
 
Personal Attributes 
Apart from self-efficacy and locus of control expectancies, presented earlier, there is 
evidence  to  suggest  that  emotional  states,  such  as  anxiety,  stress  and  depression, 
negatively  impact  on  self-management  capacity  (AADE,  2002;  Fisher,  Thorpe, 
McEvoy, DeVillis & DeVillis, 2007; Peyrot, 1999; Weinger & Lee, 2006). Jerant, von 
Friederichs-Fitzwater & Moore (2005) conducted a qualitative study with individuals 32 
with a range of chronic disease and found many who thought that depression prevented 
them from coping with self-management. According to Bandura (1998) this may be 
attributable to the effect a person‟s heightened emotional state has on diminishing self-
efficacy.  
 
Diabetes-related  distress  was  found  to  be  common  in  the  landmark,  multi-nation 
“Diabetes Attitudes, Wishes and Needs”(DAWN) study, where 85.2% of those newly 
diagnosed and 41% with established diabetes identified feeling overwhelmed with the 
condition  (Funnell,  2006;  Funnell  &  Siminerio,  2004;  Skovlund  &  Peyrot,  2005). 
Although apparent in all countries, levels of distress were noticeably different across the 
13 nations involved in DAWN (Rubin, Peyrot & Siminerio, 2006). Specifically, the 
DAWN findings from Australia indicated that a third of people had poor well-being, 
with people with type 1 diabetes reporting significantly more anxiety and stress than 
those with type 2 diabetes (Rutherford, Wright, Hussain & Colagiuri, 2004). A Finnish 
study by Aalto et al. (2000) also found that 36% of insulin treated cases rated their 
distress at least moderately high. Further, higher levels of distress were associated with 
the completion of less schooling, the presence of more diabetes related complications, 
less social support and reliance on chance rather than internal locus of control; marital 
state and gender had no effect. In an American study higher distress was shown to be 
associated with a younger age and taking insulin, but not schooling, duration of diabetes 
or sex (Polonsky et al., 2005). A small qualitative study involving American women 
showed  distress  associated  with  diabetes  resulted  from  changing  health  status, 
challenges in  relationships  arising from having  the disease, concerns for the  future, 
worries about caring for themselves as well as family members and taking breaks from 
diabetes self-management to ease stress (Penckofer, Ferrans, Velsor-Friedrich & Savoy, 
2007).  
 
Psychosocial issues and their affect on diabetes outcomes has been well researched and 
it is clear that poor outcomes ensue from them (Colagiuri, 2004; Skovlund, 2004). The 
DAWN study demonstrated that in the presence of emotional distress diabetes self-
management was less than optimal, particularly with regard to medication management 
and this in-part is not helped by the poor understanding health care professionals in 
general have of psychological problems (Peyrot et al., 2005; Peyrot, Rubin & Siminerio, 
2006;  Skovlund  &  Peyrot,  2005).  Whilst  the  DAWN  study  highlighted  emotional 33 
distress  and its  potential to  influence self-care,  what  is  not  fully known is  how  the 
elements  of  self-management  are  affected  by  the  magnitude  of  distress  and  what 
particular aspects of distress have greater impact on self-management. In the present 
study distress was assessed using the Diabetes Distress Scale developed by Polonsky 
and  colleagues  (2005).  Distress  is  reflected  in  four  subscales:  emotional  burden, 
physician related distress, regimen-related distress and interpersonal distress and each of 
these dimensions was analysed to determine its effect on self-management. More about 
this scale is presented in Chapter 5. 
 
Although less convincing than self-efficacy, locus of control and emotional distress, 
several personal demographics (age and gender) are also considered relevant to self-
management.  Advancing  age  is  believed  to  act  as  a  barrier  to  self-management 
(NHPAC, 2006a), however, to what extent it restricts self-management is not known. 
Aljasem et al. (2001) studied people with type 2 diabetes and found activity-related self-
management behaviours were undertaken less regularly in older age groups. However, 
others have noted that older people tend to follow nutritional guidelines (Weijman et al., 
2005; Aljasem et al., 2001) and adhere to medication management (Bean et al., 2007). 
Walker (1999) believes age may be a factor in self-management, but recognises that it is 
impossible to be sure when most studies had insufficient numbers for any statistical 
power. The literature on gender is similarly unclear, with some showing that gender has 
little effect on outcomes (Toljamo & Hentinen, 2001a; Weijman et al., 2005), whilst 
others report females‟ dietary behaviours are poorer (Aljasem et al., 2001) and activity 
behaviours are less frequent than males (Fisher et al., 2000). A recent New Zealand 
study identified gender differences in both dietary and medication self-management, 
with females adhering to management requirements more readily than males (Bean et 
al., 2007). Gender was retained in the present study given the uncertainty surrounding it. 
 
Disease Traits 
Few studies appear to have specifically investigated self-management processes and the 
influence  of  diverse  disease  traits.  Some  that  have  considered  it  have  shown  co-
morbidities in particular are influential in self-management (Glascow & Eakin, 2000), 
whilst others have demonstrated the duration of diabetes is the strongest predictor of 
medication related self-care behaviours, although no effect on other behaviours was 
noted (Aljasem et al., 2001). However, Toljamo and Hentinen (2001a) contested this, 34 
finding no association between the length of time someone had diabetes and patterns of 
self-care behaviours.  
 
Given  the  characteristics  that  distinguish  type  1  and  2  diabetes  it  seems  logical  to 
assume  that  differing  models  of  diabetes  self-management  exist.  Little  is  known 
whether this is the case or not, most studies involve adults with type 2, whereas type 1 
diabetes is investigated more in cohorts of children. The present study invited people 
with either type of diabetes to participate to determine if disease traits are more or less 
influential in these two groups. 
 
Socio-Environment Context 
Social Factors 
It has already been shown that living with diabetes is challenging; its burden is shared 
by those in a close relationship with the affected person (Aalto et al., 2000; AIHW, 
2008a;  Glascow,  1999;  Nagelkerk,  Reick,  Meengs,  2006;  Peyrot,  1999;  Skinner,  & 
Hampson,  1998;  Weinger  &  Lee,  2006).  Until  recently,  few  have  comprehensively 
accounted for socio-environmental factors (Leeman, 2006), despite Glascow in 1994 
proclaiming the case for the importance of the socio-environment in diabetes care. As 
can be seen from the ensuing discussion, most have focussed on one or more elements 
of psychosocial support (generally support from families, health care providers or the 
community),  few  have  correlated  this  with  processes  of  self-management,  although 
increasingly correlations with self-care behaviours and HbA1c have been considered. A 
premise of the present study was the need to analyse self-management and its potential 
determinants in an integrated, coherent approach to avoid the reductionist approach seen 
in  many  other  studies,  where  for  example  elements  of  the  socio-environment  were 
accounted for in isolation to other determinants. Nevertheless, what can be gleaned from 
the existing studies is some sense of the value of socio-environmental factors perceived 
as operating as enablers or barriers to diabetes self-management. 
 
One leading factor studied is the role of the family and significant others in supporting 
self-management; generally it has been concluded that family involvement is beneficial 
(Armour,  Norris,  Jack,  Zhang  &  Fisher,  2005;  Peyrot,  McMurray  &  Davida,  1999; 
Toljamo & Hentinen, 2001a). Support from family members for children with type 1 
diabetes has been explored, but it has received much less attention in adults. A recent 35 
study by the DAWN Youth Survey Group, surveyed youths, aged 18 to 25 from eight 
countries (Australia was not involved) to determine the challenges they faced in living 
with diabetes (Peyrot, 2008). The young adults rated the support they received from 
parents  and spouses highest,  followed by siblings  and friends; the  lowest  perceived 
support was from schools and the community. Another study involving older adults 
with  a  chronic  disease  perceived  their  spouses  to  be  cognisant  of  their  condition, 
although  this  spousal  support  did  not  translate  to  an  effect  on  the  self-efficacy  (de 
Ridder, Schreus & Kuijer, 2005). The researchers suggest that this surprising finding 
occurred  because  participants  in  their  study  were  experienced  and  confident  in 
managing their condition. Furthermore, they also were a relatively young cohort (M = 
44.72 years) who were working, both of which may affect perceptions of support. What 
remains unknown is what influence spousal support has on self-management in those 
who are less self-efficacious, in older age groups and those who are not in paid work; all 
of which was accounted for in the present study.  
 
Others have studied ethnic groups and social support. Fisher et al. (2000) found family 
life influenced successful self-management in both European and Hispanic Americans. 
Whilst, Tang, Brown, Funnell and Anderson (2008) found that perceived social support 
was  a  predictor  for  blood  glucose  monitoring,  and  dietary  and  activity  behaviours; 
although  non-adherence  to  medication  taking  was  predicted  by  negative  support  in 
African Americans. In this study, social support provided by families or health care 
professionals or other sources was not distinguished. In contradiction, Chlebowy and 
Garvin (2006) showed that social support had no effect on self-efficacy for self-care 
behaviours in African and Caucasian Americans. Likewise, the study by Gleeson-Krieg, 
Bernal  and  Woolley  (2002)  involving  Hispanic  Americans  demonstrated  that  social 
support had no effect on self-management behaviours. According to Jerant et al. (2005) 
a possible explanation relates to perceptions held on what is meant by support from 
family members. Where this has been measured more precisely it has been shown that 
where support is perceived as overprotective, self-management is adversely affected 
(Hagedoorn et al., 2006).  
 
Where the living arrangements of the individual have been considered, findings lend 
some  support  to  the  argument  that  family  support  plays  a  role  in  diabetes  self-
management. In particular, Toljamo and Hentinen (2001a) in a Finish study noted that 36 
people  who  lived  alone  tended  to  neglect  their  self-care.  Further,  they  found  the 
perception of less support from family and friends was evident in those who lived alone 
compared to those who lived with a family or a partner, whilst older patients felt they 
had more peer support than younger people and females reported more support than 
males. A study by Tang et al. (2008) also noted women reported greater social support, 
as did married people. In contrast, another study reported support was perceived as less 
available  for  women  living  with  children,  with  or  without  a  partner;  whilst  greater 
support  was  available  for  women  who  either  lived  alone  or  lived  with  other  adults 
(Willoughby, Kee & Demi, 2000). Both studies were American and involved only small 
numbers (n = 89 and n = 115 respectively); the former specifically addressed support 
available for African Americans, whereas in the latter study only 15% were African 
Americans,  the  rest  were  Caucasian  Americans.  The  differences  noted  imply  some 
ethnic differences in support mechanisms may exist that should be considered in a self-
management study. In the Australian context there is a paucity of data, although one 
study  found  that  Australians  residing  in  the  rural  area  reported  family  support  was 
lacking  and  concluded  further  research  was  needed  in  this  area,  particularly  as  the 
sample size was small (n = 109), (Simmons, Bourke, Yau & Hoodless, 2007). These 
findings are relevant to the present study given its reach extends to people living in a 
geographically disperse region.  
 
One source of social support relevant to diabetes self-management may be relationships 
with others also diagnosed with diabetes. One of the findings of the aforementioned 
DAWN Youth survey indicated psychosocial benefits were gained where contact with 
others with diabetes occurred. The importance of contact with peers also confronting 
diabetes was rated important for 58% of the young adults and 75% of their parents or 
carers  (Peyrot,  2008).  Heisler  (2007)  considers  peer  support  between  those  with  a 
similar medical condition a potent source of support, intimating that the experiential 
aspect of peer networking appears to offset stresses associated with the condition and 
thereby assisting with self-management. Bandura (1998) believes that self-efficacy is 
strengthened  by  vicarious  experience  gained  through  social  modelling,  where 
individuals who see peers successfully coping are more likely to believe in their own 
capabilities to do the same. Moreover, social persuasion in a group setting, commonly 
encountered in diabetes education, may have the power to activate greater effort in the 
individual  to  sustain  behaviours  to  gain  mastery.  Although  Toljamo  and  Hentinen 37 
(2001a)  noted  that  whilst  a  person  may  get  help  to  cope  from  a  support  group, 
improvements in self-management were not always apparent. The principles of peer 
support in a group education setting are a fundamental premise underlying the value of 
the  Lorig  informed  Stanford  chronic  disease  programmes  (Lorig  &  Holman,  1993, 
2003).  Thus,  diabetes  support  group  membership  was  ascertained  in  this  study  to 
establish its role in the self-management model. 
 
Given data are inconclusive in understanding the impact of different social support on 
self-management, and in the main lacking in Australia, elements of it were accounted 
for in the present study to determine predictors of self-management. 
 
Work Related Factors 
It appears that Weijman and colleagues (2005) were the first to study diabetes self-
management in the context of the work environment. They specifically considered what 
variables  influenced  self-management  in  people  who  were  in  the  workforce.  The 
inclusion criteria for the study was people who required insulin therapy and therefore 
the predominant type 2 group of people controlled by oral medications or lifestyle were 
excluded  from  the  study.  Given  this  exclusion  the  results  of  their  study  are  not 
representative of the type 2 population. Nevertheless, they found that more educated 
people  performed  blood  glucose  monitoring  and  medication  adjustment  more 
frequently, although they were less likely to have regular eating patterns. The workload 
and  the  number  of  working  hours  had  no  significant  effect  on  self-management 
behaviours, despite being perceived as a burden for insulin injecting. Given the limited 
research considering work and the influence it has on self-management several work 
related factors were accounted for in the present study. 
 
Education and Financial State 
Several  socio-demographical  factors  may  have  the  potential  to  influence  self-
management,  in  particular  the  educational  background  of  the  individual  with  the 
condition  and  personal  finances  available  to  manage  the  condition.  Leeman  (2006) 
suggested  that  there  is  a  sparsity  of  research  that  accounts  for  education  levels  in 
diabetes  self-management  studies.  Although  Tang  et  al.  (2008)  showed  that  where 
educational levels were highest, less social support was reported and consequently self-
management may be adversely affected. Aljasem et al. (2001) noted that for people with 
type  2  diabetes,  education  was  the  only  socio-demographic  variable  that  influenced 38 
blood  glucose  monitoring,  although  it  had  no  effect  on  other  key  self-management 
behaviours.  However,  when  other  variables  such  as  self-efficacy  were  included  in 
regression  analysis,  education  was  no  longer  significant  for  explaining  monitoring 
behaviours. Given the uncertainty surrounding education it was decided to investigate it 
in the present study. 
 
Another socio-demographic factor considered likely to influence self-management was 
personal finances. According to the AADE (2002) and the NHPAC (2006a) personal 
financial resources are likely to influence self-management practices. In the qualitative 
study of Jerant et al. (2005), individuals with chronic disease highlighted that financial 
hardship  affected  self-management,  with  some  indicating  that  they  halved  the 
prescribed medications as a cost saving measure. Likewise, a Canadian qualitative study 
(Paterson,  2001)  and  an  Australian  rural-based  study  (Simmons  et  al.,  2007)  found 
monetary shortage was reported as a barrier to self-management. Accordingly it was 
investigated in the present study. 
 
Health Context 
Self-management is not about the individual coping in isolation to the health sector. 
Support  from  health  services,  multidisciplinary  health-care  teams  and  various 
organisations,  such  as  Diabetes  Australia,  can  help  individuals  make  the  necessary 
adjustments  when  confronting  diabetes  (AIHW,  2008b;  Nagelkerk  et  al.,  2006). 
Therefore, it was important to consider these factors and determine what was already 
known in this regard. 
 
Health Services 
Health services, experts and resources are not always accessible and disparities exist 
between rural and metropolitan communities (AIHW, 2006a, 2008c; Dixon & Welch, 
2000; Victorian Government Department of Human Services, 2007). In light of this it 
could be conjectured that disparity of this nature will exert some effect on the capacity 
of a person to self-manage their condition. Certainly Bandura (1998) notes that health 
disparities  are  impediments  to  healthy  behaviours.  Several  Australian  studies  have 
shown the disparity in health care between rural and urban habitants (Lowe & Bowen, 
1997; Overland, Yue & Mira, 2001; Simmons et al., 2007). People residing in the rural 
area were less likely to have systematic diabetes care and self-management education. 39 
Other studies across the world have shown striking similarities (O‟Brien & Denham, 
2008). An explanation is proffered in an American study where health care providers 
reported on several factors adversely affected the servicing of outreach programmes, 
including workload, lack of resources and insufficient budget (Peyrot & Rubin, 2008). 
Dettori  et  al.  (2005)  suggested  that  this  occurs  in  part  because  of  inadequate 
computerised  registers  for  patients  with  diabetes  and  difficulties  associated  with 
accessing specialised diabetes nurse coordinators. A recent systematic review of related 
literature confirmed staff shortages were a barrier to diabetes education and subsequent 
self-management (O‟Brien & Denham, 2008). Irrespective of the reason, the reviewers 
stressed  the  importance  of  examining  locality  in  future  studies  on  diabetes  self-
management.  Given  the  geography  of  Western  Australia  this  seems  a  logical 
consideration  for  the  present  study.  Moreover,  it  appeared  necessary  to  look  at 
disparities within regions given evidence arising from a relatively recent study. A study 
conducted in central London demonstrated that inequity in health care existed even in 
large  metropolitan  areas  where  prosperous  and  deprived  communities  can  be  found 
(Weng, Coppinit & Sönksen, 2000). Glycaemic control was poorer and morbidity and 
mortality far higher in deprived areas and the authors concluded that both economic and 
geographical factors affect diabetes outcomes.  
 
Health Care Professionals 
The role of health care providers in self-management support warrants further attention. 
Autonomous  self-management  support  refers  to  the  manner  in  which  health  care 
providers  adopt  a  person-centred  approach,  where  the  needs  and  feelings  of  the 
individual with diabetes are considered of primary importance, management options 
divulged  and  resources  optimised  (Deci,  Eghari,  Patrick  &  Leone,  1994;  Markland, 
Ryan, Tobin & Rollnick, 2005; Williams & Deci, 1998; Williams et al., 1996; Williams, 
Rodin et al., 1998). Most of the work on autonomy supportive environments stems from 
research founded in self-determination theory. These types of environments have been 
associated with improved HbA1c (Williams, Freedman & Deci, 1998; Williams et al., 
2004), smoking cessation (Williams, Gagné, Ryan & Deci, 2002), positive well-being 
(Välimäki et al., 2004) and improved physical health, mental health and medication 
adherence  (Williams,  Frankell,  Campbell  &  Deci,  2000).  Support  from  health  care 
professionals  should not  be underestimated.  In both  the DAWN and DAWN Youth 
survey support received from health care providers was rated favourably and considered 40 
as important as support received from parents or spouses (Peyrot, 2008; Rutherford et 
al.,  2004).  It  has  also  been  shown  to  be  advantageous  for  different  cultural  groups 
(Furler et al., 2008).  
 
Health care providers are well-positioned to empower people to take charge of their 
condition through self-management support, which includes the provision of diabetes 
self-management education (DSME), application of behavioural strategies, emotional 
and psychological support, as well as self-determination support (Canadian Diabetes 
Association  Clinical  Practice  Guidelines  Expert  Committee,  2008a;  Funnell  & 
Anderson,  2003a,  2003b;  Miller  &  Fain,  2006;  Redman,  2007).  Through  DSME 
individuals  are  empowered  to  identify  their  self-management  goals,  gain  necessary 
knowledge, skills and self-determination to enable them to take responsibility for their 
condition  and  acquire  the  confidence  to  make  behavioural  change  to  achieve  goals 
(Bruce, Davis, Cull & Davis, 2003; Centre for Research into Disability and Society, 
2006; Funnell, Brown, et al., 2007; Lorig & Holman, 2003; Martin, Daly, McWhorter, 
Shwide-Slavin & Kushion, 2005; Mensing et al., 2000; Mulcahy et al., 2003a; Peyrot, 
1999;  Tomky et  al.,  2008;  Zwar et  al.,  2006).  This  is  achieved in  such a way that 
complications are prevented, clinical indicators improved and quality of life enhanced 
(Norris,  Nichols,  et  al.,  2002).  The  AADE  proposed  a  DSME  outcomes  continuum 
which postulated four levels of outcomes from education (Tomky et al., 2008). These 
outcomes are: immediate effects - learning, intermediate effects - behavioural change 
(i.e.  the  seven  self-care  behaviours  mentioned  earlier),  post-intermediate  -  clinical 
improvement  (which  includes  clinical  indicators  such  as  HbA1c)  and  long  term  – 
improved  health  status  (which  includes  quality  of  life).  The  outcomes  have  been 
endorsed  by  the  ADEA  (2007)  and  incorporated  into  the  role  and  scope  of  the 
credentialled diabetes educator in Australia. Indicators of successful self-management 
have until recently focussed only on clinical outcomes, such as HbA1c; QoL of life is a 
recent outcome indicator that is now recognised as a gold standard for diabetes research. 
Although not included in the conceptual model for the study, both HbA1c and QoL 
measures were collected and analysed to establish their relationship with diabetes self-
management behaviours.  
 
It seems that access to on-going DMSE and comprehensive medical care are considered 
beneficial for self-management (ADEA, 2004; Baksi, 2004; Norris et al., 2001; Funnell, 41 
Tang  &  Anderson,  2007),  to  such  an  extent  that  Beebe  and  O‟Donnell  (2001) 
recommend  its  availability  on  diagnosis  and  whenever  treatment  plans  change. 
However, such level of support is clearly deficient for many diabetes-related education 
services  (Zwar  et  al.,  2006).  Australia,  like  most  westernised  countries,  is  taking 
strategic action to optimise health service delivery to ensure all people have access to 
education support and resources to assist them (NHPAC, 2006b). Further the “National 
Evidence Based Guidelines for the Management of Type 2 Diabetes Mellitus” stresses 
that people with diabetes should have timely and on-going access to a specialised health 
care  team  to  enable  self-management  (Diabetes  Australia  Guideline  Development 
Consortium, 2005). Despite the import accorded to DSME a recent telephone survey in 
America revealed that at least 48% of people with diabetes had never attended a DSME 
course  (Strine  et  al.,  2005).  Unfortunately,  in  America  it  was  shown  that  access  to 
diabetes specialist health professionals is often lacking (Funnell & Siminerio, 2004; 
Tibbetts,  2006) and the situation in  Australia is  comparable. The findings  from  the 
Australian DAWN survey revealed that people with diabetes had difficulties accessing 
their GP more so than other health professionals (Rutherford et al., 2004). Investigating 
health  professional  access  and  health  related  services,  and  to  what  extent  they  are 
predictors  of  self-management  has  received  little  attention.  Accordingly  the  present 
study incorporated relevant items in the study survey to address the deficiency.  
 
From the discussion presented in this section it is apparent that health determinants have 
the potential to have profound impact on self-management. However, what is lacking is 
empirical evidence on the configuration of determinants that has the greatest capacity to 
influence  self-management.  Whilst  numerous  studies  have  considered  a  variety  of 
factors that may affect  diabetes self-management, the majority focus on one or two 
factors only. As shown in this section there are a few notable exceptions that have 
looked  for  correlations  between  self-management  and  intrinsic  and  extraneous 
determinants; although none in the Australia context and none incorporating measures 
to  the  extent  proposed  in  this  study.  Therefore,  the  present  study  was  planned  to 
comprehensively  account  for  the  influence  of  personal  attributes,  disease  traits  and, 
socio-environment and health context related factors on self-management.  
 
The argument presented thus far reinforces self-management is worthy of investigation. 
To understand the credence accorded to self-management in modern health care it is 42 
useful to consider how it is positioned in the current health care model. This is discussed 
next  and  provides  further  validation  for  dedicated  research  into  contextualised  self-
management. 
 
 
Self-Management in Health 
Contemporary approaches to health care delivery now fully endorse the concept of self-
management and self-management support by health professionals. However, until very 
recently the health system‟s modus operandi was structured around acute episodic care. 
In itself, this approach is effective for dealing with acute conditions, but fails when 
handling the burgeoning needs aligned with chronic conditions (Holman & Lorig, 2004; 
Lambert,  2005;  Wagner,  1998).  As  Holman  and  Lorig  assert  “resolution  of  the 
contradiction  requires  a  different  practice  of  health  care”  (p.239).  Accordingly, 
governments across the world are focusing on health care reform to substantiate acute 
episodic care to an approach that is more consistent with the needs of chronic disease 
care. In the early 2000‟s the Australia Ministers Health Advisory Council agreed to take 
a  national  stance  on  chronic  disease.  The  “Australian  National  Chronic  Disease 
Strategy” resulted from this and it aimed to provide direction for policy development to 
improve  the  prevention  and  care  of  chronic  diseases  (NHPAC,  2006a).  One  of  its 
principles was to achieve patient-centred care and optimise patient self-management and 
an  action  area  was  directed  at  self-management  itself.  Subsequently  in  2006  the 
Australian  Federal  Government  announced  the  implementation  of  the  four  year 
“Australian Better Health Initiative” to refocus health services; chronic condition self-
management  was  one  of  its  five  priority  action  areas  (Council  of  Australian 
Governments,  2006).  Similarly,  the  “National  Service  Improvement  Framework  for 
Diabetes” highlights the function of health service providers in empowering the person 
with  diabetes to self-manage the condition  (NHPAC,  2006b). Hence a  chronic  care 
model for primary health care services has been adopted which appears better able to 
account for the complexity of factors impinging on the health of an individual and their 
ability to control a chronic disease (Walker et al., 2003). 
 
In Australia the Chronic Care Model proposed by Wagner (1998) has been adopted to 
form a platform for reshaping primary health care practice, see Figure 2.1. The model 
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context and considers the systems essential for improving care (Victorian Government 
Department of Human Services, 2007). Importantly, the model recognises the need for 
improvements to the infrastructure of primary health care and situates support for self-
management within the community sector. In this way specialised health professionals 
can be accessed to assist the individual with a chronic condition attend to all that self-
management entails; from goal setting and treatment plans through to problem solving 
(Wagner,  Davis,  Schaefer,  Von  Korff  &  Austin,  1999).  Self-management  does  not 
negate the need for a multidisciplinary, specialised health care team. Rather the team 
should be accessible and available for on-going education and care in a partnership 
arrangement with the individual with diabetes (Aschner, LaSalle & McGill, 2007). With 
support  provided  by  prepared,  proactive  health  professionals  and  an  amenable 
infrastructure  it  is  anticipated  that  individuals  will  be  better  positioned  to  gain  the 
necessary confidence and skills to self-manage (Von Korff, Gruman, Schaefer, Curry & 
Wagner, 1997).  
 
Figure 2.1. Wagner’s Chronic Care Model (Wagner, 1998, p.3). 
 
The  critical  differences  between  the  new  model  of  care  and  the  acute-focused  care 
provision models are threefold: one, it is a person-centred rather than disease-centred 
approach;  two,  the  health  professionals‟  role  is  to  support  self-determination  to 
empower the individual with the condition rather than dictate treatments, and three, the 
individual with the condition is active in their own care rather than being a passive 
recipient of care (Astin, Closs & Lascelles, 2005; Campbell, 2006; NHPAC, 2006a). In 
particular  client-centred  care  considers  the  person‟s  concerns  and  beliefs  whilst 
activating them to work towards personalised health goals (ADEA, 2008b).  
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The changing health care focus  from  one of  dependency and compliance to  one of 
empowerment  presents  challenges  for  health  professionals.  Many  appear  reticent  to 
adopt the new approach and some feel that there is insufficient support for them to 
adjust  the  balance  of  power  in  health  care  to  provide  an  alternative  model  of  care 
(Nytanga & Dann, 2002; Paterson, 2001; Skelton, 1994; Tanner, 1998). That being said, 
for the present study it was deemed necessary to assess the individual‟s perception of 
support for self-determination and self-regulation gained from their health professional 
team.  
 
Self-management is pragmatically the way forward. Bandura (2005) is in no doubt of 
the potential of self-management and recognises that in order to be an effective self-
manager  the  individual  must  engage  in  self-regulatory  skills.  It  seems  that  self-
management “…can be viewed as  an application of self-regulation” (Jackson  et  al., 
2000,  p.278),  because  it  attends  to  components  of  self-regulation,  including 
identification  of  a  problem,  behavioural  plans  to  deal  with  the  problem,  cognitive 
activity to increase chances of success with behavioural change and appraisal processes 
to evaluate actions. Self-regulation as a new perspective in explaining health behaviour 
is constructive, yet self-regulation in health psychology is still a relatively new concept 
and whilst the term is often used, its meaning is not explicit. Therefore, the following 
section is presented to clarify what is known about self-regulation and its relevance to 
health. 
 
 
SELF-REGULATION 
 
Self-regulation has a long history, deriving theoretical substance from  investigations 
into volition and its function in human behaviour. Earlier views on cognition in which 
behaviour  was  controlled  by  external  forces  were  supplanted  with  self-control  to 
understand the forces underlying a person‟s actions. This latter view can be attributed to 
the  work  of  psychologists  some  forty  to  fifty  years  ago  (Delprato,  1989).  Initially 
behavioural psychologists explored the mediating effects of personality and individual 
differences on intentions to act and later, cognitive psychologists examined the role of 
memory and other cognitive mechanisms inherent in self-regulatory control (Kuhl & 
Kazen-Saad, 1989). The premise of self-regulation has since been integrated into the 45 
province  of  education  and  organisational  psychology  and  recently  there  has  been  a 
resurgence of interest in self-regulation theory in the health discipline; its emergence 
coinciding with the trend for self-management approaches in chronic health conditions. 
 
The study presented in this thesis contemplates how people with diabetes self-manage 
their  condition  and  thus  scrutiny  of  what  is  known  about  self-regulation  is  crucial. 
Accordingly, this section continues with a description of what is meant by the construct 
self-regulation to better inform the conceptual model created for this study. To-date 
much of the research in self-regulation has been fragmented, with different disciplines 
and  even  specialities  within  a  discipline  studying  self-regulation  in  isolation. 
Consequently, leaders in the field have asserted that this has resulted in both conceptual 
and methodological fragmentation, resulting in a confusing array of terms, constructs 
and models (Boekaerts, Maes & Karoly, 2005; Cervone, Shadel, Smith & Fiori, 2006; 
Karoly, Boekaerts & Maes, 2005; Zeidner, Boekaerts & Pintrich, 2000). In light of this, 
the  discussion  that  continues  here  draws  upon  information  from  different  scientific 
communities in order to gain a comprehensive understanding of the phenomenon that 
may otherwise have been limited if only health psychology was considered. 
 
 
Self-Regulation Defined 
Broadly  speaking  self-regulation  refers  to  the  ability  of  an  individual  to  alter  their 
behaviour in order to achieve goals (Carver & Scheier, 1998; Demetriou, 2000). More 
specifically, it is seen as “a systematic process of human behavior that involves setting 
personal  goals  and  steering  behavior  toward  the  achievement  of  established  goals” 
(Zeidner et al., 2000, p.751). Karoly (1993) emphasised the processes in which these 
behaviours are grounded are dynamic and enable “…an individual to guide his/her goal-
directed  activities  over  time  and  across  changing  circumstances”  (p.25).  Karoly 
continues by stressing that “regulation implies modulation of thought, affect, behaviour, 
or  attention  via  deliberate  or  automated  use  of  specific  mechanisms  and  supportive 
metaskills” (p.25). These definitions make it explicit that the individual is considered to 
be an active agent, electing to behave in a certain way, based on his or her own ideas 
about what action is required or appropriate (Brownlee et al., 2000; Leventhal et al., 
2003; Ormond, 1999). Hence, the synergy between the concept of self-regulation and 
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ultimately rests with the individual becomes markedly apparent. All inferences from 
these definitions need clarifying given self-regulation is embedded in the conceptual 
model for the study.  
 
Formerly, self-regulation was portrayed purely mechanistically as a response made by 
an autonomous individual, whereas  latterly others have diversified their thinking on 
self-regulation suggesting that it accounts  for the triadic processes evident  in  social 
cognitive  theory,  where  inter-relationships  exist  between  the  person,  behaviour  and 
environment (Bandura, 1986; Boekarts et al., 2005; Leventhal et al., 2003; Matthews et 
al.,  2000;  Zimmerman,  2000).  According to  Clark and  Zimmerman  (1990) personal 
aspects account for cognitive and affective factors, behaviour considers the person‟s 
actions and reactions, whilst environment includes the influences of social and physical 
factors. Bandura (2005) asserts that it is individuals who “continuously preside over 
their own behaviour” (p.246) and self-control is the method used by an individual to 
account for these three forces when trying to reach a goal (Clark & Zimmerman, 1990). 
The  three  factors  are  reciprocal  and  operate  cyclically:  person  (i.e.  the  self  makes 
decisions about behaviour), behaviour (i.e. the self acts), environment (i.e. the self acts 
within a naturalistic setting) and to close the loop in a cyclical direction the person 
appraises progress towards goals and draws conclusion to inform behaviours).  
 
The complexity of self-regulation is summarised by Boekaerts et al. (2005) as “a multi-
component,  multi-level,  iterative,  self-steering  process  that  targets  one‟s  own 
cognitions, affects, and actions, as well as features of the environment for modulation in 
the services of one‟s goals” (p.150). Moreover, Bermúdez (2006) proposes that these 
events “give rise to idiosyncratic patterns of contextualised self-regulatory behaviour” 
(p.387). Thus it can be seen that self-regulation is the individual‟s attempt to reach a 
goal by accounting for and controlling the triadic forces (Clark & Zimmerman, 1990). 
In the preceding section these triadic forces have already been verified as the structural 
boundaries affecting self-management, so it makes sense that they also apply to the 
regulatory component itself. Hence in the present investigation these very same triadic 
forces were included in the conceptual model for the study. From the evidence gleaned 
from the self-management literature it is clear that elements within these forces play a 
lesser or greater role in self-management behaviours; what needs to be determined is 
their effect on the regulatory component itself; more of which will be discussed later.  47 
So far the definitions of self-regulation are generic, but pragmatically the tenets apply to 
self-regulatory  skills  in  health.  The  added  constraint  arises  from  what  sense  the 
individual makes of the disease and the physiological events surrounding it (Leventhal 
et al., 2004). Self-regulation in health “implies an ability to do the things needed to 
prevent  unhealthy  consequences  or  to  restore  oneself  to  health  when  damage  has 
occurred” (Purdie & McCrindle, 2002, p.379). Thus, Green and Shellenberger (1991) 
claim that health goals are concerned with promoting health and gaining homeostasis. 
For the person with diabetes, homeostasis is an ever changing state and the challenges 
for  self-regulation  are  substantial.  Situating  self-regulation  within  a  diabetes  self-
management framework and gleaning further insight into the phenomenon is crucial to 
the person living with diabetes, who by necessity has to achieve self-regulation purely 
to maintain health and well-being on a daily basis. For this reason the present study was 
concerned with finding answers to how a person achieves this in a naturalistic context. 
 
 
Characteristics of Self-Regulation 
This study proposes a model to explain self-management in diabetes; self-regulatory 
skills were seen as elements within the model. In order to assess these skills in the study 
it  was  necessary,  first,  to  understand  what  they  were.  It  is  generally  accepted  that 
behaviour  evolves  as  a  consequence  of  three  distinct  phases:  firstly,  goal  setting; 
secondly, goal pursuit, where strategies to attain goals are planned and enacted and 
finally, appraisal of actions to determine goal attainment and whether the person should 
maintain or disengage from behaviour (Leventhal et al., 2004; Maes & Karoly, 2005). 
Leventhal et al. (2003) stress that these elements are nothing more than what is entailed 
in  problem  solving,  but  accorded  different  labels  in  self-regulation  theory.  These 
distinct phases are described next. 
 
Goal Setting 
Goals are idiosyncratic and as Carver and Scheier (2000) note are differentiated as “be” 
goals (for example, the goal to be healthy) or “do” goals, that enable the realisation of 
the be goals (for example, goals to follow medical regimes so that health improves). 
Goal  choice  is  generally  construed  by  virtue  of  its  value  to  the  individual,  societal 
influence to change behaviour, the perceived effectiveness a goal and the associated 
behaviours to reach it may have on reducing the threat and finally the emotion or fear 48 
elicited by the health threat (Boekaerts et al., 2005; Gebhardt, 2006). With diabetes, 
threats to health are always on the horizon. People with either type of diabetes face the 
menacing  consequences  of  blood  vessel  and  nerve  damage  associated  with 
hyperglycaemia and in the case of those prescribed some oral hypoglycaemic agents or 
insulin, the risk of hypoglycaemia.  
 
A person  with  a condition like diabetes needs to set  goals  based on the presenting 
manifestations of the condition, knowledge about the condition itself and management 
approaches. As already alluded to, the setting of goals has until recently rested in the 
province of health care professionals who tended to provide the patient with compliancy 
instructions.  The  paradigm  shift  to  self-management  necessitates  collaborative  goal 
setting between patient and health care provider and once set, collaboration continues 
with the formation of an individualised action plan (Creer, 2000). Within the Australian 
context the goal setting combined with action plans is just eventuating as the chronic 
care  model  unfolds.  The  data  for  this  study  was  collected  in  2007  and  for  some 
participants this approach to care will not have been encountered. 
 
Goal Pursuit 
Goal pursuit is the coping phase of self-regulation in which the individual who has set 
goals now selects strategies, determines plans and engages in behaviour to deal with a 
health threat or issue. Goals act as motivational drivers of action and are “…pursued 
consciously at all times and, at other times, are said to be pursued non-consciously, 
implicitly, or automatically under the influence of powerful external cues” (Karoly et 
al., 2005, p.305). Thus the pursuit of a goal involves active mindful self-regulation or it 
can become a mindless process as the target behaviour(s) become automated, permitting 
cognitive resources to be directed towards the non-automated or conscious processes 
required for other goals (Demetriou, 2000; Karoly et al., 2005; Maes & Gebhardt, 2000; 
Shapiro & Schwartz, 2000).  
 
On the whole it seems that “people strive to gain anticipated positive outcomes and to 
forestall potential negative outcomes” (de Ridder & de Wit, 2006, p.4). Strive is the 
operative  word  and  it  is  perhaps  this  endurance  aspect  of  coping  that  is  the  most 
difficult  to  maintain.  It  requires  the  individual  to  tenaciously  persevere  in  order  to 
overcome temptations and obstacles. Karoly (1993) proposes that predictors of tenacity 49 
can generally be categorised in one of two ways: firstly task specific factors and how 
difficult,  complex  and  contentious  the  content  within  the  task  is  and  secondly  task 
engagement factors, which reflect constructs like personal commitment or motivation 
and self-efficacy. Thus recalcitrant behaviour may arise when the benefits to be gained 
by changing behaviour are futuristic, whilst the pleasures to maintain the behaviour are 
in the present (de Ridder & Kuijer, 2006). For example, for the overweight person with 
type 2 diabetes, reducing snack intake requires trading the short term pleasure gained by 
eating  such  food  with  the  longer  term  benefit  of  weight  loss  and  a  healthier 
cardiovascular  system.  If  this  trade  is  not  desired,  then  Baumeister  and  Heatherton 
(1996) classify it as „under-regulation‟ given the individual is unable or does not want to 
“…override  the  unwanted  thought,  feeling,  or  impulse”  (p.3).  Thus  maintaining 
behaviour  with  little  or  no  immediate  outcome  may  be  more  problematic  than 
behaviours which lead to a rapid succession of rewards and goal attainment (de Ridder 
& de Wit, 2006). Probably for this reason changing lifestyle behaviours is fraught with 
difficulties and yet change of this nature is an expectation of evidence-based diabetes 
management.  
 
Another behavioural requirement, apart from those that are lifestyle related, involves the 
individual with diabetes self-monitoring biochemical parameters, such as blood glucose 
and  ketones.  Judgments  about  the  results  are  made  and  as  Creer  (2000)  indicates 
consideration  of  antecedent  conditions  that  may  have  contributed  to  the  change  in 
parameter  is  also  necessary.  Based  on  the  interpretation  actions  are  then  realigned 
towards a goal  as  and when needed. Creer (2000) emphasises that these events  are 
dynamic  and  shifting  as  the  interplay  between  physical,  behavioural,  cognitive, 
environmental and contextual factors fluctuate. Hence in the present study these factors 
were assessed to determine their influence on self-management.  
 
Self-Monitoring/Appraisal 
Self-monitoring is facilitated by feedback mechanisms that provide the individual with 
insight into progress made towards a goal (Leventhal & Mora, 2005; Maes & Karoly, 
2005). If a discrepancy exits between the actual state and what is desired, a negative 
feedback arrangement provides guidance to initiate behaviour towards the desired goal 
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Whilst the desire to lead a healthy life is paramount, many people adopt and continue to 
undertake unhealthy behaviours, compromising health. A discrepancy commonly exists 
between  goal  intentions  and  implementation  intentions,  such  that  in  health  self-
regulation failure is more common than self-regulation success (de Ridder & Kuijer, 
2006;  Sheeran,  Webb  &  Gollwitzer,  2006).  Sheeran,  Webb  and  Gollwitzer  (2006) 
suggest that failure to strive towards goals can be attributed to three reasons. Firstly 
people  may  simply  fail  to  remember  to  act;  secondly  they  may  fail  to  act  on 
opportunities to support goal actions and thirdly, struggle to overcome initial reluctance 
to act. Gebhardt (2006) adds to these barriers, identifying goals may not be realised 
because the individual does “not leave enough time, attention, or energy to perform the 
health behaviour, or even to seriously consider doing so” (p.28). Thus a person may 
value a goal but at that point in time be ambivalent in striving towards it; even if it 
requires relatively little effort (Gebhardt, 2006; Sheeran et al., 2006). Bermúdez (2006) 
also outlines three rationales for the inconsistency between intentions and behaviour. 
Firstly failure to act happens when intentions are not sincere, for example the social 
pressure  to  give  up  smoking  may  imbue  in  someone  the  goal  to  stop;  whilst  the 
individual knows the changes required for this to occur are not likely to happen. This 
appears to be similar to external driven goal setting discussed previously, where the goal 
is set or enforced by others, in this case society. Secondly, affective processes may 
interfere with intentions, such that negative affect overrides motivation. The effect of 
emotional states has already been shown to be a significant barrier for self-management 
and this  in  turn  applies to  self-regulatory  processes. Thirdly, there is  a discrepancy 
between  the  psychological  processes  informing  decision  making  and  intentional 
behaviours.  Bermúdez  suggests  that  decisions  about  intention  to  act  are  driven  by 
cognitive, social, motivational and affective pressures, whereas action and maintenance 
of  behaviours  are  driven  by  these  factors  as  well  as  volition  and  self-regulatory 
strategies. From this it can be gleaned that setting goals and adhering to them is not an 
easy task for the person with diabetes, both internal and external forces exert effect 
making self-regulation unique. For the present study exploring the diversity of identified 
forces that influence self-regulation is obligatory. Its exclusivity would undermine the 
study‟s  theoretical  foundation  and  any  understanding  on  diabetes  related  self-
management behaviours gained would be flawed. 
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Throughout the three cyclical phases of self-regulation, achievement of a goal is not 
straightforward. It is too simplistic to suggest “if I do this, then I will achieve this goal”; 
rather it is nebulous and Byzantine. Realistically it is more likely to be “..if I do this, 
then I will achieve this goal, BUT I need to overcome this temptation, gain support from 
family, deal with my emotions AND…”. To overcome this Sheeran et al. (2006) stress 
the importance of establishing barriers to actions that in some way interfere with goal 
attainment and identifying measures to deal with barriers if and when they arise. The 
tenuous nature of self-regulation and the myriad of factors that are known to manipulate 
it in one way or another necessitate further consideration. If this study intends to gain a 
greater understanding of self-management in people with diabetes then the personal and 
contextual factors affecting self-regulation need to be accounted for in the research. 
What is known about these factors is discussed next.  
 
 
Factors Mediating and Moderating Self-Regulation 
Earlier  it  was  mentioned  that  conceptual  clarity  between  self-management  and  self-
regulation  was  problematic,  with  many  inferring  they  are  one  and  the  same  thing. 
Therefore, there is some degree of overlap between what has already been said about 
the factors moderating self-management and those affecting self-regulation. Here the 
findings discussed are specific to the sense of self-regulation expounded for the study. 
Accordingly,  the  discussion  that  follows  focuses  on  those  factors  that  influence  the 
processes of goal setting, attainment and appraisal. 
 
Despite  the  best  of  intentions  a  person  may  set  a  goal  that  is  unreachable  and 
perseverance  with  this  goal  may  limit  the  resources  available  to  reach  other  goals 
(Rothermund, 2006; Wrosch, Scheier, Carver & Schulz, 2003). Disengagement with a 
goal should not always be viewed in a negative light, in some cases it is a necessity 
(Wrosch et al., 2003). As a strategy it can be a “natural and indispensable part of self-
regulation” (Carver & Scheier, 2000, p.62), essentially because it allows the pursuit of 
new  goals  that  are  more  amenable  to  success  (Maes  &  Karoly,  2005).  Similarly, 
disengagement may occur as a result of a target being too stringent making it impossible 
to  reach  (Endler  &  Kocovski,  2000),  or  contextual  factors  derailing  goal  intentions 
(Sheeran et al., 2006), or resources being stretched or exhausted by the pursuit of too 
many goals requiring mindful effort (Baumeister & Heatherton, 1996; Karoly, 1993). 52 
This  can  occur  when  salient  health  goals  compete  with  non-health  related  goals 
requiring the individual to“…divide their resources among multiple life pursuits and 
these strivings at times may be irreconcilable” (Gebhardt, 2006, p.28). Or a person may 
simply appraise the pros and cons of pursuing goals and decide to accept the status quo. 
Rothermund  (2006)  suggests  this  is  particularly  the  case  for  those  with  a  chronic 
disease, where symptoms and the condition itself are difficult to treat and may not be 
fixable or in the elderly, where age related changes may prohibit undertaking certain 
activities to reach goals. Consequently the decision may be made that it is not feasible 
or worth the effort to succeed with an ambitious health goal. Clearly, both personal and 
contextual resources exert significant influence over the pursuit of goals. 
 
Personal Attributes 
As  was  the  case  with  self-management,  personal  expectancies  and  emotional  states 
impinge on performance. The evidence for these factors specifically influencing  the 
self-regulatory aspect of self-management is apparent and is outlined below. 
 
Sheldon and Elliot (1999) claim goals often fail to reflect the intrinsic value to the 
person and therefore lack self-concordance, where goals are incongruent with intrinsic 
values and desires. This relates to the internality or externality of control discussed 
previously as elements of self-determination theory. Goals that are externally driven by 
others typify controlled regulation, whilst those that are internally driven by self, reflect 
an autonomous style of regulation (Deci & Ryan, 2000; Ryan & Deci, 2000; Williams, 
Freedman et al., 1998). Externality is most likely when health care professionals select 
goals with the expectation that patients will comply with medical treatment to achieve 
that goal, irrespective of their wants. Where the newer self-management models of care 
have  been  adopted  this  situation  should  not  co-exist,  given  the  thrust  for  health 
professionals is now to support the individual to select goals that are meaningful to 
them. Subsequently, health is likely to be improved given evidence has linked self-
concordant goals to greater motivation to adjust behaviours and the desire to sustain 
behaviours to reach goals (Clark, Gong & Kaciroti, 2001; Rothermund, 2006; Sheldon 
& Elliot, 1999).  
 
As previously discussed the chronic care model is currently being adopted in many 
countries, including Australia. However, biomedical-oriented models may still be the 53 
driver  for  care  and  until  the  transition  to  a  self-management  based  model  is 
accomplished, external control is likely to remain a feature of health management. The 
Western Australia context at the time of the present study was still predominately based 
on acute care delivery. It is therefore anticipated that many of the participants in the 
present study will not have experienced encounters with specific chronic disease self-
management  programmes  and  therefore  the  core  issues  of  formal  goal  setting  as  a 
feature of care and internality of control will be unfamiliar to many.  
 
Earlier work established the close affiliation between locus of control and self-efficacy. 
With relevance to self-regulation low self-efficacy limits the nature of the goals set and 
the actions that are taken. Conversely, those with higher self-efficacy are likely to set 
more far-reaching goals and sustain performance to reach them (Boekaerts et al., 2005; 
de Ridder & de Wit, 2006). Sheeran et al. (2006) suggest goal setting and a high degree 
of  self-efficacy  may  be  sufficient  to  promote  desired  behaviour  change.  However, 
criticism is lodged by de Ridder and Kuijer (2006) who believe that existing models of 
self-regulation  fail  to  explain  how  people  manage  to  cope  with  distractions  to  goal 
achievement or to understand how emotions may influence self-regulation strategies. 
 
Even supposing a threat to health exists it may be discounted if the individual perceives 
the  behaviours  which  may  address  the  threat  as  overwhelming  (Gebhardt,  2006; 
Rothermund,  2006).  Such  events  can  present  in  the  emotionally  charged  individual 
where distress associated with having a condition like diabetes prevails; the literature 
already presented pertaining to self-management attests to this. It is only in recent times 
that theorists  have acknowledged the centrality of  emotions  or stress  responses and 
coping in the psychology of self-regulation (Contrada & Coups, 2003; Karoly et al., 
2005).  Specifically,  those  that  have  considered  anxiety  and  distress  suggest  it  may 
impede conscious behaviours rather than the behaviours that are automated or second 
nature (Cameron, 2003; Karoly et al., 2005). Thus, the deliberations that a person with 
diabetes  has  to  make  daily  regarding  their  homeostasis  may  be  adversely  affected, 
compromising homeostasis in both the short and long term.  
 
Lazarus and Folkman‟s (1984) seminal work in stress, appraisal and coping conjectures 
that  stress  or  emotional  distress  results  from  the  appraisal  that  personal  goals  are 
threatened. Thus emotion is a trigger alerting the individual to the need for something to 54 
be done (de Ridder & Kuijer, 2006). As Maes and Gebhardt (2000) indicate “emotions 
can  be  seen  as  the  regulatory  and  energising  components  of  behaviour”  (p.355). 
However, it has also been shown that emotional distress accounts for self-regulation 
failure, with Baumeister and Heatherton (1996) identifying emotion as the main culprit 
for such failure. It seems that a person‟s capacity for self-regulation is limited by the 
availability  of  energy  to  attend  to  it  (Muraven  &  Baumeister,  2000)  and  where  a 
heightened emotional state exists energy is diverted to deal with the distress (Matthews 
et al., 2000). Thus the role of emotion in self-regulation is dichotomous, it is perceived 
either as destructive or as the instigator for adaptation (de Ridder & Kuijer, 2006). The 
issue to be resolved is whether the emotional distress results in negative or positive 
outcomes. Carver and Scheier (2000) believe that positive affective dimensions, such as 
elation and relief, are most likely linked to doing well, whereas negative affect, such as 
depression and anxiety, link to doing poorly. Indisputably coping with stress can result 
in  failure  to  maintain  planned  health  behaviours  (Muraven  &  Baumeister,  2000). 
Similarly the optimistic individual is more likely to adapt to a chronic disease than the 
pessimistic  individual  (Fournier,  de  Ridder  &  Bensing,  2002).  Although  it  is  also 
believed that in some cases negative affect supports goal strategy behaviours, whereas 
positive affect may lead to apathy if a feeling of general well-being and satisfaction 
exists (Carver, 2003; de Ridder & Kuijer, 2006; de Ridder, Kuijer & Ouwehand, 2007). 
In conclusion, Aspinwall (1998) and de Ridder and Kuijer (2006) emphasise the need 
for self-regulation models to expand their framework to better account for the concepts 
of emotional distress and coping, and their influence on self-regulation. Accordingly, a 
critical element of the proposed conceptual model for this study focussed on diabetes-
related distress.  
 
In Chapter 1, it was shown that type 2 diabetes accounted for the majority of diabetes 
cases  with  prevalence  increasing  with  advancing  age.  Age  then  is  an  important 
consideration for the present study. As Gump et al. (2001) noted in their study involving 
cardiac patients, the ability to control all aspects of a disease becomes more problematic 
with  advancing  age.  Purdie  and  McCrindle  (2002)  draw  attention  to  the  decline  in 
cognitive function and the mounting disability and dependency encountered with ageing 
and as a consequence self-regulatory capacity can be compromised in older people. In 
contrast, some argue that self-regulation practices develop as the person ages. Gibbons, 
Gerrard, Reimer and Pomery (2006) suggest that coping with threats and conflict in 55 
attaining goals is more readily anticipated in adults who have experience and maturity 
in contrast to young people, particularly adolescents, who lack maturity in judgement. 
Hence  many  young  people  struggle  to  establish  health  related  goals  and  associated 
implementation plans. How age affects self-regulation in an integrated model is yet to 
be determined.  
 
Disease Traits 
Whilst elements of an individual‟s personal context are known to affect self-regulation, 
less  is  known  about  how  the  disease  itself  affects  self-regulatory  skills.  However, 
Diefenbach  and  Leventhal  (1996)  viewed  memory  of  prior  illness  experiences  as  a 
powerful  motivator  of  emotional  responses  and  coping  behaviours.  Similarly,  they 
suggested that bodily or somatic changes and the interpretation an individual makes 
about  them  can  also  influence  coping.  Implicit  in  these  thoughts  is  the  field  of 
investigation into personal models of an illness or how an individual represents their 
illness.  The  body  of  work  in  this  area  is  relatively  new,  but  offers  promise  for 
understanding what it means for someone to have a medical condition and how these 
meanings can affect self-regulation. Because of its relevance to the present study the 
literature concerning illness representations are explored in Chapter 3. 
 
Socio-Environment Context 
Social Factors 
Early self-regulation models tended to focus on the internal processes and skills that the 
individual  can  develop  to  the  exclusion  of  external  factors.  However,  internal 
mechanisms cannot be isolated from the broader context in which the individual finds 
themselves. Leventhal et al. (2003) emphasise expanding the focus by stressing that “it 
is a gross misconception to think of self-regulation as a process carried out in solitude or 
to think of the individual as an isolated problem-solving machine” (p.54). Accordingly, 
current models pay some attention to the family, community and society recognising 
that  they  may  constrain  or  support  self-regulation  (Cameron  &  Leventhal,  2003; 
Jackson et al., 2000). Jackson and colleagues (2000) use the expression “self-in-social-
setting regulation” to espouse the broader viewpoint of self-regulation. They propose 
greater understanding can be gained by considering that “individuals self-regulate and 
monitor their actions within a network of socially mediated factors, such as family, 
organisational,  and  group-based  needs,  goals  and  desires”  (p.276).  Thus  the  person 56 
looks to others to guide and assist in decision making. This emphasises the role of 
Bandura‟s social modelling and persuasion that has been highlighted earlier with regard 
to self-management.  
 
Importantly, the individual may refer to their peer or cultural group, being influenced by 
the group‟s norms and expectations. If this is the situation, then the goals selected are 
more  likely  to  have  a  collective  rather  than  individualistic  orientation,  as  goals  are 
embraced that are congruent with the group and the group‟s expectations (Seeley & 
Gardner, 2003). This can explain why a person with diabetes may elect to ignore certain 
goals to the detriment of their health, for example the young adult may choose to fit in 
with  peers  and  binge  drink,  despite  the  serious  consequences  to  their  health  and 
mortality with this practice.  
 
Financial State 
The  financial  outlay  associated  with  goal  attainment  is  a  possible  barrier  to  goal 
attainment, affecting self-regulatory decisions. The landmark Australian Diabco$t study 
conducted in 2001 estimated that the annual direct health costs (i.e. costs associated 
with  hospital  admissions,  medical  treatment,  blood  glucose  testing  and  drug 
administration equipment) to be $5325 per person; non-direct health expenditure (e.g. 
food cost, home support and transport) was $1065 per person and indirect expenditure 
(lost productivity) cost $35 per person (Colagiuri et al., 2003). The researchers noted 
that indirect costs were likely to be much higher given the difficulty in collecting data of 
this nature; therefore, only lost productivity was assessed and given the average age of 
participants was past retirement age, lost productivity is likely to be an underestimate. 
Despite  financial  support  being  available  to  assist  in  diabetes  self-management,  for 
example,  subsidised  diabetes  related  products  are  available  through  the  National 
Diabetes Supply Scheme, financial costs are likely to be weighed up when a person with 
diabetes elects to target certain behaviours. For this reason the financial hardship related 
to  diabetes  management  was  assessed  in  the  present  study.  Perceived  hardship  was 
assessed rather than estimated income as the latter question was removed from the study 
survey following its rejection in the ethical approval process for the study. 
 
Whilst Karoly et al. (2005) suggest that contextual or environmental factors can trigger 
or impede goal pursuit, others are less specific and suggest further research is needed to 57 
determine what other factors influence goal attainment (de Ridder & de Wit, 2006). An 
intention of the present study was to explore several personal and contextual factors to 
determine their association with self-regulation in the person with diabetes. Further, this 
study will specifically look at self-management support factors within the health setting 
that may influence the person‟s ability to self-regulate (for example, access to health 
care professions). As discussed earlier in this chapter, self-management support and the 
community context is now recognised as a critical element in the chronic care model 
and diabetes self-management programmes, thus within the framework of the present 
study it would be a weakness if these factors were not accounted for. 
 
In  summary,  in  the  foregoing  discussion  it  can  be  seen  that  “…self-regulation  is  a 
complex, multi-level, iterative process that unfolds over extended periods of time and 
across a variety of settings…” (Karoly et al., 2005, p.304). Further, as Bermúdez (2006) 
noted  self-regulation  is  idiosyncratic,  given  the  individual‟s  values  and  beliefs  vary 
across contexts. Boekaerts et al. (2005) suggested that empirical evidence from the last 
20 years leaves little doubt that self-regulation plays a central role in health behaviours. 
However, they remark that insufficient knowledge prevails and consequently answers 
are still needed to ascertain how best to support individuals to develop self-regulatory 
skills. Additionally, Woo and Frisbie (2004) mention the sparsity of social demographic 
research in the domain of self-regulation in health. In particular little is said about the 
health environment and what factors predict a person‟s ability to self-regulate. It was 
expected that this study would provide some answers to address these deficiencies in 
empirical evidence.  
 
 
Assessing Self-Regulation 
Assessing self-regulation empirically presents somewhat of a dilemma. Many studies 
have used measures of self-care behaviours as proxies to indicate self-regulation. Thus, 
this approach, whilst identifying self-regulation in the underlying conceptual model, 
fails to provide any independent measure of the self-regulatory skills themselves. Self-
care  behaviours  are  outcomes  of  self-regulation  and  the  assumption  that  these 
behaviours are tantamount to self-regulation itself, although not intended, is deceptive. 
Generally, researchers have assumed that if changes in self-care behaviours were noted 
then it could be assumed that self-regulation occurred. The reason for this may well 58 
reside with the lack of assessment instruments designed specifically to measure self-
regulation pertinent to health.  
 
There are only a few scales developed that attempt to assess self-regulation in health. 
The  Self-Regulation  Questionnaire  developed  by  Brown,  Miller  and  Lawendowski 
(1999) was considered for the present study. This scale comprises 63 items supposedly 
forming  seven  subscales;  however,  psychometric  analysis  suggested  one  principal 
factor.  Accordingly,  further  studies  improved  the  psychometric  properties  of  the 
instrument by item reduction to develop a short form (Carey, Neal, & Collins, 2004). 
The shortened version comprises 31 items and was therefore considered too lengthy still 
to include in the present study given the number of other scales to be completed in the 
survey. Another scale considered was the ten-item self-regulation scale proposed by 
Schwarzer  (2002)  to  assess  attention  and  emotional  regulation;  its  validity  and 
reliability was established more recently (Diehl, Semegon, & Schwarzer, 2006). Whilst 
short, it is intended for use with individuals in the goal-pursuit stage who are struggling 
to maintain behaviours and therefore was not deemed suitable for use with individuals 
at  varying  stages  of  regulation,  as  expected  in  the  present  study.  One  further  scale 
considered  was  the  Goal  System  Assessment  Battery  developed  by  Karoly  and 
Ruehlman (1995). It is another lengthy scale with nine subscales comprising 36 items. It 
has since been amalgamated with the Self-Regulation Skills Scale to form the Self-
Regulation Skills Battery (SRSB) which comprises 11 subscales of 41 items and has 
recently been used in a study examining self-regulation in people with type 2 diabetes 
and weight loss (Huisman et al., 2009). Whilst this instrument shows some promise, it 
was not available at the time when data was collected in the present study and even if it 
had been available in its full form its length would have restricted its inclusion. 
 
After reviewing of all these assessment scales they were considered inappropriate for 
the present study and discarded. Instead it was decided to employ two subscales of the 
Diabetes  Empowerment  scale  developed  by  the  Michigan  Diabetes  Research  and 
Training Center. One subscale assesses goal setting and achieving of goals and the other 
assesses  appraisal  of  behaviour  and  readiness  for  changing  behaviour.  Whilst  not 
without flaws, given they were not designed specifically for the purpose of assessing 
self-regulation, its 19 items made it more useable in the present study. Moreover, its 59 
items  yielded indicators  that reflected  self-regulatory skills  specific to  the condition 
investigated in this study. Further details are provided in Chapter 5. 
 
 
CHAPTER SUMMARY 
 
Diabetes is not a static disease, the pathophysiological  changes fluctuate on a daily 
basis, requiring continuous self-management if optimum health is to be realised. Petrie, 
Broadbent and Meechan (2003) considered the classic self-regulatory processes to be 
evident  in  diabetes  self-management  as  the  individual  engages  in  blood  glucose 
monitoring, symptom monitoring, diet and activity behaviours, and medication taking 
and adjustment. However, just because self-regulation is very much centred in disease 
management success in self-management is not a given, but rather depends on what 
sense a person with the condition makes of the manifestations, what choices they make 
in goal and action selection and the reasoning underlying goal evaluation. The process is 
complex  and  complicated  by  the  contextual  factors  that  impinge  on  performance, 
emotional states and personal expectancies. 
 
There  are  many  factors  that  are  considered  determinants  for  self-management,  self-
efficacy being one of the primary ones. However, several researchers have noted that 
studies focusing only on self-efficacy or self-efficacy in combination with one or two 
other factors have not provided conclusive answers (Cervone et al., 2006; Purdie & 
McCrindle, 2002; Schwarzer & Fusch, 1995). Whilst the triadic interplay of personal 
factors  with  behaviours  and  the  environment  is  appreciated,  further  exploration  is 
needed to consider the socio-environment and health context determinants that may, 
when taken in combination with expectancies, account more comprehensively for self-
regulation  and  self-management.  The  equivalency  of  the  forces  when  considered 
comprehensively  is  relatively  unknown  and  it  is  yet  to  be  determined  which 
combination  of  forces  is  most  influential  for  self-regulation  and  in  turn  a  stronger 
predictor of diabetes self-management. Whilst some studies have attempted a broader 
construction of self-regulation and self-management in naturalistic settings (Aljasem et 
al., 2001; Chlebowy & Garvin, 2006; Coates & Boore, 1998; de Ridder et al., 2005; 
Gleeson-Krieg et al., 2002; O‟Hea et al., 2009; Tang et al., 2008; Watkins et al., 2000; 
Weijman et al., 2005) generally it is still concluded that further research is needed to 60 
better  understand  disease  self-management.  Self-management  of  diabetes  sounds 
deceptively  simple,  but  as  shown  thus  far  this  is  rarely  the  case  and  given  the 
condition‟s rising prevalence and devastating effects on health and the health economy 
it is vital that a better understanding is gained. 
 
It is clear from the empirical evidence that neither self-management nor self-regulation 
occur as  a consequence of intra-personal  factors  in  isolation to  other extra-personal 
factors.  It  is  now  evident  that  reductionist  approaches  limit  understanding  and  true 
insight into self-management can be gained from  studying potential determinants in 
naturalistic settings. However, evidence in both self-management and self-regulation are 
dominated by findings from American studies.  Few studies have been conducted in 
Australian and the researcher is unaware of any that have committed to exploring self-
management holistically in the manner undertaken in the present study in any Australia 
or international setting setting.  
 
Another  field  of  study  that  has  ramifications  for  self-management  is  illness 
representations. The field is relatively new, being grounded in the exemplary work of 
Kleinman in the 1980s on explanatory models of illness in different cultural groups. It 
is  concerned  with  how  individuals  conceptualise  their  illness  and  how  these 
representational  processes  affect  subsequent  health  behaviour.  Accordingly  these 
mental schemata are being hailed as another set of cognitive determinants that play a 
role in health self-management (Maes & Karoly, 2005). They are therefore explored 
further in the ensuing chapter. 
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CHAPTER OVERVIEW 
 
Evidently individuals with diabetes need to self-manage their condition and harness 
self-regulatory  skills  in  the  process.  Self-management  is  dynamic  and  perpetually 
changing as the pathophysiological events dictate. Furthermore, its success is subject to 
mediators or moderators arising from idiosyncratic intrinsic and extrinsic determinants. 
Added to this, is the assumption that what sense or meaning the person makes of the 
health condition can either undermine or augment self-management.  
 
The  study  of  illness  representations  is  a  relatively  new  field  of  investigation  and 
concerns how individuals conceptualise illness and how these representations influence 
subsequent health behaviours. These representations or schemata, defined in cognitive 
psychology  as  abstract  mental  structures  that  attempt  to  represent  some  aspect  of 
knowledge (Anderson, Spiro & Anderson, 1978), are grounded in the exemplary work 
of Kleinman (1978, 1980) on explanatory models of illness in different cultural groups. 
Different terminology has been used to describe these explanatory models, including 
Kleinman‟s folk models, Hampson, Glasgow and Toobert‟s (1990) personal models of 
illness and latterly the cognitive illness representations of Leventhal et al. (1992). In this 
dissertation the term illness representation is primarily used because of the relationship 
it has with self-regulation espoused by Leventhal and colleagues. 
 
This  chapter explores  what  is  known about  illness  representations. The elements  of 
cognitive illness representations are first clarified. Studies on illness representations and 
chronic diseases, like diabetes, are considered next, followed by a discussion on the 
association of illness representations with health behaviours and outcomes. Throughout, 
gaps in the literature are identified where they are pertinent to the present study.  
 
 
THE CONSTRUCT OF ILLNESS REPRESENTATIONS 
 
Illness representations are abstract schemata representing the “…perceptual information 
associated with the experience of a health condition” (Leventhal et al., 2003, p.49). It 
has  been hypothesised that  the nature of illness representations  is  accounted for by 63 
several  generic  components  (Lau,  Bernard  &  Hartman,  1989).  Empirical  work 
distinguished five components or dimensions of cognitive representations which were 
labelled:  identity,  cause,  consequences,  timeline  and  control/cure  (Brownlee  et  al., 
2000; Diefenbach & Leventhal, 1996; Lau, 1997; Leventhal et al., 1992, 2001, 2003). 
The existence of these dimensions was originally ascertained through interviews with 
people diagnosed with an illness (Heijmans & de Ridder, 1998) and then specifically 
with people with diabetes (Hampson et al., 1990). Several quantitative instruments were 
derived from work from these interviews, of which the respected  Illness Perception 
Questionnaire  (IPQ)  is  one  of  them  (Hirani,  Pugsley  &  Newman,  2006).  The  IPQ 
attempts  to  provide  a  psychometrically  sound  approach  for  gaining  insight  into  the 
dimensions  of illness representations (Petrie  &  Pennebaker, 2004;  Weinman, Petrie, 
Moss-Morris  &  Horne,  1996).  Although  recent  work  by  Hörnsten,  Sandström  and 
Lundman (2004) in the field of diabetes led to the identification of six categories - 
image of the disease, meaning of the diagnosis, integration of the illness, space for the 
illness,  responsibility  for  care  and  future  prospects  -  they  are  essentially  similar, 
overlapping constructs to those assessed in the IPQ. Hence, the Brief Illness Perception 
Questionnaire (BIPQ) a condensed version of the IPQ, discussed further in Chapter 5, 
was used in the present study.  
 
 
The Dimensions of Illness Representation  
Each  of  the  dimensions  of  illness  representations  is  now  discussed  sequentially. 
Furthermore, consideration is given to the additional dimension of emotion, which was 
not accounted for in the earlier work on illness representations that focussed solely on 
cognitive representations. Given the interplay between emotional states with both self-
regulation  and  self-management  has  already  been  corroborated,  it  seems  logical  to 
assume that emotions will influence representations also. 
 
Identity 
The “identity” dimension refers to the label or name accorded to a disease, for example 
“diabetes”  or  “meningitis”.  The  identity  dimension  initiates  the  formation  of  illness 
representations when the presence of symptoms becomes the trigger for the individual 
to seek out a label to make sense of events (Moss-Morris & Wrapson, 2003). In doing 
so,  the  individual  accounts  for  their  knowledge  of  signs  and  symptoms  and  the 64 
association  of  this  symptomatology  with  a  label  (Heijmans  &  de  Ridder,  1998; 
Weinman et  al.,  1996).  The label  of a  chronic  disease, such as diabetes, is  usually 
accorded at the discretion of a medical doctor and subject to the social connotation of 
that label it can affect the lay person‟s outlook of what it means to have the disease 
(Leventhal et al., 2004; Young, 2004).  
 
Many  individuals  with  diabetes  have  relatives  with  the  same  condition  and  this 
familiarity contributes to their conceptualisation of the disease (Heuer & Lausch, 2006; 
Hörnsten et al., 2004; Riggs & Giuliano, 2007; Scollan-Koliopoulos, 2004; Scollan-
Koliopoulos,  O‟Connell  &  Walker,  2005,  2007).  Moreover,  where  symptoms  are 
frequent and intense there is an increased likelihood that the symptoms are perceived as 
a  greater  threat  to  health,  thus  expediting  the  creation  of  an  illness  representation 
(Leventhal et al., 2003). These findings were confirmed in a study involving Chinese 
immigrants with diabetes living in America, who indicated that the treatment regime 
and how much the disease interfered with their lifestyle influenced the labelling process 
(Jayne  &  Rankin,  2001).  Current  evidence-based  care  recommends  intensive 
intervention with insulin in type 1 (Diabetes Control and Complications Trial Research 
Group, 1993) and earlier introduction of insulin in type 2 diabetes (United Kingdom 
Prospective Diabetes Study, 1998) to minimise and delay chronic complications. Thus, 
intensive therapy with insulin is not necessarily an indicator of disease severity and 
therefore it is timely to investigate how insulin affects illness representations. 
 
Cause 
“Cause” refers to the individual‟s perceptions on what factors are considered to have 
contributed  to  the  development  of  the  disease  (Diefenbach  &  Leventhal,  1996; 
Weinman et al., 1996). From a meta-analysis of related empirical studies, Hagger and 
Orbell (2003) concluded that perceived causation could be grouped into biological (e.g. 
virus,  immune  dysfunction);  emotional  (e.g.  stress,  depression);  environmental  (e.g. 
chemicals, pollution) and psychological causes (e.g. overwork, personality and mental 
attitude). Figueiras and Alves (2007) showed that two factors accounted for 58% of the 
total  variance  in  a  principal  components  analysis;  the  first,  labeled  psychological 
attributions, accounted for such items as family problems, emotional state and stress or 
worry,  whilst  the  second  was  risk  factors  and  included  diet,  immunity,  pollution, 
overweight, poor medical care, heredity and ageing.  65 
One  study  conducted  in  Sweden  showed  that  Swedish  people  with  diabetes 
acknowledged ageing as an aetiological factor (Hörnsten et al., 2004). Given type 2 
prevalence increases with age this finding is not surprising. In a cardiac study, Gump et 
al.  (2001)  showed  older  people  attributed  their  ill  health  primarily  to  age,  whereas 
genetics,  life  style  behaviours  and  emotions  were  the  dominant  causes  for  younger 
people. The researchers surmised that where an individual develops an illness in later 
life,  they  are  more  likely  to  attribute  the  cause  to  age  than  to  health  damaging 
behaviours that they may have practiced in the decades preceding the diagnosis. Implicit 
in this is the assumption that older people may not accept the need to modify behaviours 
if they are not at the forefront and validated as part of their illness representations. 
These findings were deemed pertinent to consider in the present study. 
 
Other  evidence  from  Sweden  suggests  that  people  attribute  causation  to  genetic, 
environmental (e.g. obesity) and folk beliefs (e.g. a life stressor, such as a divorce, or 
death of a loved one), (Heuer & Lausch, 2006). In contrast, studies involving people 
from Asian cultures stressed the importance of food in causation. In one study 75% of 
Chinese  immigrants  living  in  America  considered  eating  behaviour  was  the  leading 
cause of diabetes (Jayne & Rankin, 2001). Similarly, Taiwanese affected by diabetes 
held a belief that the condition was caused by eating too much sugar. Lai, Lew-Ting and 
Chie (2005) believe this occurs because the word for diabetes mellitus in Taiwan is 
“Tang Niao Bing” (p.289), which if interpreted, literally means sugar in urine disorder. 
In Australia the expression “sugar diabetes”, „sugar babies” and the explanation “you 
have too much sugar in your blood” is often used in consumer educational resources. 
Furthermore,  some  health  care  professionals  use  the  term  sugar  because  it  is  more 
readily understood by the lay person, rather then using the correct term glucose and 
explaining  the  rather  complex  processes  that  lead  to  elevated  blood  glucose  levels. 
Hence, it is wrongly inferred that sugar is the cause of diabetes and it is not uncommon 
to hear lay people state “I don‟t eat much sugar” or “I don‟t take my tea with sugar” as 
rationales for why they are unlikely or should not have developed diabetes. The present 
study gathered data to explore causation in Australians. 
 
Importantly for this study, it seems that perceived causation influences the treatment the 
patient expects or is prepared to undertake (Petrie & Pennebaker, 2004). If the cause is 
attributed to  fate or  genetics  then a person may feel  less  inclined to  self-manage a 66 
condition,  especially  if  the  same  beliefs  are  held  concerning  the  development  of 
diabetes  related  complications  and  then  self-management  may  be  considered  futile. 
Added  to  this,  causal  perceptions  can  affect  emotional  reactions  to  the  disease,  for 
example blame of self or others, when the individual realises their actions or the actions 
of others have contributed to the development of the disease (Petrie & Pennebaker, 
2004). Consequently, a causal attribution of symptoms to an external source may be 
manipulated to avoid self-blame and negative self-esteem in cases where individuals 
recognise the cause to be self inflicted (Moss-Morris & Wrapson, 2003). This may arise 
in  people  with  type  2  diabetes  given  the  stigma  associated  with  overeating  and  a 
sedentary  lifestyle,  both  of  which  are  recognised  aetiological  mechanisms  for  the 
development  of  type  2  diabetes.  As  a  consequence  it  is  plausible  that those  people 
attributing cause to external factors are less effective in self-managing the condition. 
This study considered how attributable causation influences self-management. 
 
Timeline 
The “timeline” dimension considers the individual‟s perceptions of the duration of the 
disease and its course of progression (Heijmans & de Ridder, 1998; Weinman et al., 
1996). Generally people hold conceptualisations on what it means to have an acute, self-
limiting  condition,  having  experienced  them  through  childhood  and  early  adulthood 
(Petrie & Pennebaker, 2004). Few are familiar with what is entailed in having a chronic 
illness, like diabetes, which will remain with them for the rest of their lives; although, 
not unexpectedly, most understand that the timeline for a condition like diabetes is far 
more extensive than the duration of a condition like a cold (Broadbent, Petrie, Main & 
Weinman,  2006).  Hampson  et  al.,  (1990)  found  89%  of  subjects  with  diabetes 
understood the chronic nature of the disease. However, in one American study only half 
of the Chinese immigrants perceived the condition as long term, with some suggesting 
that they expected to be free from the condition at some stage in their life (Jayne & 
Rankin, 2001). Heuer and Lausch (2006) suggest this may be due to individuals being at 
different  stages  in  the  disease  presentation  when  illness  representations  have  been 
assessed,  such  that  newly  diagnosed  individuals  may  perceive  diabetes  as  an  acute 
condition until the rigours of daily self-management and its permanency is realised. 
Subsequently representations are variable depending on whether the disease at a point in 
time is perceived as permanent and progressive, episodic, or unpredictable (Leventhal et 
al., 2003).  67 
It has also been shown that the timeline perception held by the individual can influence 
acceptance of some forms of treatment. For example, Horne and Weinman (2002) found 
that if the perception held of asthma was that of a chronic condition  with negative 
consequences,  then  people  with  asthma  were  more  likely  to  adhere  to  prescribed 
preventer  medication.  Accordingly,  Horne  and  Weinman  assumed  that  ill-informed 
representations  about  the  timeline  of  a  condition  could  affect  medication  and 
compliancy  with  other  treatment.  Hence,  the  need  exists  to  establish  the  timeline 
perceptions  of  people  with  diabetes  as  part  of  the  present  study,  given  the  use  of 
pharmacological agents are an integral aspect of diabetes self-management. 
 
Consequences 
The  perceived  repercussions  of  the  disease  on  a  person‟s  life  are  inherent  to  the 
“consequences”  dimension  of  illness  perceptions.  This  dimension  considers  the 
viewpoints  held  on  the  ramifications  the  disease  has  on  activities  of  daily  living; 
essentially how disabling the disease is likely to become (Leventhal et al., 2004) and the 
perceived or real stigma and discrimination associated with the disease (Kemp, Morley 
&  Anderson,  1999).  Skinner,  Hampson  and  Fife-Schaw  (2002)  concluded  that  this 
dimension considers threat to health and impact on self. Therefore, the consequences 
dimension accounts for physical, psychological and social functioning (Weinman et al., 
1996); in other words how a disease affects quality of life (Hagger & Orbell, 2003).  
 
Consequences can be perceived as unobtrusive, with some individuals indicating that 
having diabetes has little effect on their life, whilst for others the effects are profound. 
Hörnsten  et  al.  (2004)  illustrated  how  for  some  people  the  image  of  diabetes  is 
devastating, reporting one person‟s view that  “…the doctor is sitting there with an axe, 
taking  my  life  away  from  me,  and  hacking  until  I  am  lying  on  my  back,  with  no 
possibility of doing anything about it” (p.177). In addition, it seems representations of 
complications  are  influenced  by  the  experiences  of  family  members  with  diabetes 
(Heuer & Lausch, 2006) and fears of the consequences; some 77% stating that their 
greatest fears were the risk of going blind or having an amputation (Jayne & Rankin, 
2001). The present research explored the consequences dimension. 
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Control/Cure 
The fifth dimension, “control/cure” refers to the perceptions or beliefs held on whether 
the  disease  can  be  controlled  or  cured  (Diefenbach  &  Leventhal,  1996).  Petrie  and 
Pennebaker  (2004)  suggest  this  dimension  considers  the  individual‟s  opinions  of 
treatment and its effectiveness/value and is therefore associated with compliance with 
treatment recommendations. Adherence to treatment is considered more likely in those 
who believe in the value of the treatment as the means to control or cure their condition 
(Glasgow, 1997; Hampson et al., 1990; Hampson, Glasgow & Foster, 1995). A more 
recent study reflecting prevailing thoughts on diabetes management was conducted by 
Broadbent et al. (2006). They noticed that higher personal control was related to more 
optimum  glycaemic  control  in  people  with  diabetes,  whereas  those  with  higher 
treatment control fared less favourably. They presuppose that personal control equates 
to an intrinsic locus of control, whilst treatment control reflects an external locus of 
control exerted by others, for example health professionals. They concluded that there 
remained a need to explore control representations and their relationship to outcomes 
further. Accordingly, this aspect was investigated further in the present study. 
 
Emotion 
A  threat  to  a  person‟s  well-being  because  of  ill  health  creates  both  cognitive  and 
emotional responses. The emotional subjective feelings, for example, annoyance, fear, 
anxiety and depression are reflected in the emotional representations of illness (Fowler 
& Baas, 2006; Heuer & Lausch, 2006).Yet this component has tended to be neglected 
(Fortune,  Barrowclough  &  Lobban,  2004),  perhaps  because,  as  Jayne  and  Rankin 
(2001)  noted,  it  is  often  difficult  to  distinguish  between  the  two  aspects  of 
representations. Commonly, cognitive and emotional representations are integrated, as 
evidenced  by  illness  descriptions  made  by  Chinese  immigrants  in  America,  which 
reflect  emotive  links  to  causation.  The  emotive  word  suffer  is  used  to  describe 
causation, for example in statements like “family members suffer from diabetes”.  
 
Each of the aforesaid dimensions are important as the illness representation itself is 
regarded as encompassing the sum of the dimensions, thus it is the interplay between 
the dimensions which provides the sense of what it means to the individual to have the 
disease (Vaughan et al., 2003). However, whilst this may be the case each dimension 
can operate discretely, thus having its own effect on coping and outcomes (Weinman et 
al.,  1996).  Furthermore,  the  dimensions  are  not  considered  a  static  entity,  they  are 69 
generally viewed as dynamic, shifting in response to changing perceptions of the illness 
as the disease itself evolves (Heijmans & de Ridder, 1998; Leventhal et al., 2004; Petrie 
& Pennebaker, 2004; Schiaffino, Shawaryn & Blum, 1998; Weinman et al., 1996).  
 
In a progressive disease like diabetes, representations are dynamic, with initial schemata 
evolve and change on the basis of incoming information (Clatworthy, Hankins, Buick, 
Weinman & Horne, 2007). Incoming information can arise from a variety of sources, 
including: significant others (Scollan-Koliopoulos et al. (2005), the media (Petrie & 
Pennebaker,  2004),  health  professionals  (Leventhal  et  al.,  2004),  socially  derived 
information (Barrowclough, Lobban, Hatton & Quinn, 2001), patient support groups 
(Moss-Morris  &  Wrapson,  2003),  Internet  (Moss-Morris  &  Wrapson,  2003)  and 
perhaps health indicators, such as clinical markers for blood  glucose, or body mass 
index. Cherrington, Moser, Lennie and Kennedy (2004) suggested that apart from these 
external variables, internal variables, such as demographical characteristics, can also 
contribute to representations. Consequently, representations are uniquely inherent to the 
individual.  
 
In light of these issues, illness representations may not be congruent with those held by 
others  with  the  condition  or  indeed  the  health  professionals  involved  in  their  care 
(Diefenbach  &  Leventhal,  1996).  Moreover,  they  may  not  necessarily  be  valid  or 
medically sound (Donovan & Ward, 2001). Petrie and Pennebaker (2004) outlined the 
situation with diabetes, where some individuals perceived the identity of the disease 
negatively, with no control/cure and multiple devastating consequences, whereas others 
had a more positive orientation to the disease, recognising the role of control. There is 
some evidence linking illness representations and self-management and the associated 
health outcomes; these are presented in the next section and explored further in the 
present study. 
 
 
ILLNESS REPRESENTATIONS AND HEALTH OUTCOMES 
 
The role of illness representations and their influence on health outcomes  has  been 
explored in several diseases. Generally, it is accepted that cognitive representations of 
illness  are  associated  with  a  variety  of  outcomes,  including  coping  and  adaptation 70 
(Caress,  Luker & Owens, 2001; Heijmans, 1999; Kemp et al. 1999; Lawson,  Lyne, 
Bundy & Harvey, 2007); emotional well-being and adjustment (Carlisle, John, Fife-
Schaw & Lloyd, 2005; Hampson et al., 2000; Heijmans, 1999; Murphy, Dickens, Creed, 
& Berstein,  1999;  Skinner et  al.,  2002;  Vaughan et  al., 2003);  physical  functioning 
(Carlisle et al., 2005; Hampson et al., 2000; Heijmans, 1999; Vaughan et al., 2003); 
self-efficacy  (Lau-Walker,  2004);  compliance  and  adherence  to  health-care  and 
medication regimes (Conley Wichowski & Kubsch, 1997; Gonder-Frederick & Cox, 
1991; Horne & Weinman, 2002; Weinman, Petrie, Sharpe & Walker, 2000; Wichowski 
& Kubsch, 1997); health seeking behaviours (Gump et al., 2001); social functioning 
(Heijmans, 1999; Vaughan et al., 2003), quality of life (Fowler & Baas, 2006) and self-
management (Barnes, Moss-Morris & Kaufusi, 2004; Glasgow, 1997; Hampson et al., 
1990, 2000; Skinner & Hampson, 1998; Skinner & Hampson, 2001, 2002). 
 
Of particular relevance to the present study is the association of illness representations 
with  aspects  of  self-management  in  people  with  diabetes.  Several  diabetes-related 
studies  have shown an  association with  illness representations  and self-management 
(Bean  et  al.,  2007;  Glasgow,  1997;  Skinner  &  Hampson,  1998).  In  particular,  self-
management  of  diet  and  exercise  is  predicted  by  personal  models  (Glasgow,  1997; 
Hampson et al. 1990; Lai et al., 2005). Likewise, treatment effectiveness and control 
related illness representations appear to be linked to HbA1c outcome (Broadbent et al., 
2006; Glasgow, 1997; Hampson et al., 2000; Skinner et al., 2002), whilst Lange and 
Piette (2006) found that it was the personal model concerning seriousness of the health 
condition that was most strongly associated with HbA1c values.  
 
Although a few studies have explored illness representations and self management, none 
have been reported that were conducted in Australia. Thus it is not known what role 
illness  representations  may  play  in  the  self-management  practices  of  Australian 
individuals with diabetes. The present study addressed this shortfall. Furthermore, there 
is a scarcity of research that has specifically explored illness representations and self-
regulation per se; little has been agreed upon and the role of illness representations and 
self-regulation remains unclear. This study sought to gain insight in this regard.  
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FACTORS MEDIATING AND MODERATING ILLNESS REPRESENTATIONS 
 
The factors presented in this section mirror those addressed in the previous chapter; 
suggesting interrelationships between the concepts of self-regulation, self-management 
and illness representations. In order to study illness representations in conjunction with 
the other constructs it was therefore considered important that factors with the potential 
to influence them also be given some credence. Several diabetes-related studies have 
been  conducted;  a  summary  of  these  is  provided  in  Appendix  A.  Here  the  salient 
features of these studies are presented. 
 
 
Personal Attributes 
The personal attributes presented in this section include self-efficacy, emotional distress 
and  personal  demographics.  Locus  of  control  discussed  as  a  personal  attribute  in 
Chapter  2  is  integral  to  the  dimension  of  control/cure,  which  has  been  discussed 
elsewhere  in  this  chapter.  However,  several  researchers  have  demonstrated  that  the 
personal  control  item  on  the  BIPQ  was  significantly  correlated  with  diabetes  self-
efficacy (Bean et al., 2007; Broadbent et al., 2006).  
 
Evidence for an association between perceptions of illness and self-efficacy is provided 
by Lau-Walker (2004) in a study of 253 cardiac patients. They noted that patients who 
perceived severe consequences from the condition had lower measures of self-efficacy, 
whilst  those who perceived the condition  would  have an effect  on them for a long 
period  of  time  reported  higher  self-efficacy  related  to  changing  diet  and  exercise 
behaviours. The latter finding is in direct contrast to findings from other studies that 
suggested chronic timeframes were linked to less optimistic outcomes (Heijmans, 1999; 
Petrie, Weinman, Sharpe & Buckley, 1996).  
 
It is evident that illness representations in a mental health condition, like depression, are 
consistent  with  those  reported  for  physical  health  conditions  (Fortune  et  al.,  2004). 
What  is  not  clear  is  how  the  presence  of  psychological  factors  impact  on  physical 
chronic  illness  representations.  Some  insight  is  provided  in  a  study  involving  74 
adolescents with type 1 diabetes, where depression and anxiety were associated with 
aspects  of  personal  models  of  diabetes,  particularly  those  related  to  impact  and 72 
seriousness  of  the  condition  (Skinner  &  Hampson,  1998).  Leventhal  et  al.  (1992) 
suggested  that  in  the  presence  of  emotional  states,  like  anxiety  or  stress,  illness 
representations  were  likely  to  be  confounded  by  inappropriate  attention  to  and 
interpretation of the physical symptoms of the disease. On the other hand, Cameron 
(2003) suggested that anxiety is likely to influence illness representations because it can 
change perceptual processes and beliefs in ability to manage a condition. Given minimal 
research has been conducted in the emotion arousal area specific to diabetes and illness 
representations the present study sought to address this deficit. 
 
Personal Demographics 
With regards to personal demographics there is some suggestion that gender may affect 
illness representations. Caress et al. (2001) found that men with chronic renal disease 
tended towards more positive representations, subsequently coping and adjusting more 
effectively than women with renal problems. Opposing findings were found in several 
studies  involving  individuals  with  diabetes;  women  were  shown  to  have  higher 
treatment effectiveness scores than men (Glasgow, 1997) and adolescent girls with type 
1 diabetes had higher scores on personal model beliefs about the seriousness of diabetes 
(Skinner & Hampson, 1998). One study conducted by Chesla, Skaff, Bartz, Mullan and 
Fisher (2000) showed that personal models of diabetes in American women and men 
differed. Women‟s representations were influenced more by psychological and social 
factors, for example family members and work related stress. However, others have 
found no gender differences in personal models and their capacity to predict outcomes 
(Cherrington et al., 2004; Hampson et al., 2000). The studies addressing gender have 
tended to measure representations using different, and in some cases less commonly 
used schema, for example the Meaning of Illness schema and the Personal Model of 
Diabetes Interview and Questionnaire, compared to the now more commonly accepted 
quantitative  Illness  Perception  Questionnaire.  Therefore,  as  Caress  et  al.  (2001) 
suggested results from these studies need to be considered cautiously.  
 
Some  support  for  the  association  between  age  and  illness  representations  has  been 
shown by several researchers. Caress et al. (2001) conducted a study using the Meaning 
of Illness schema and found older people with chronic renal disease held more positive 
representations  than  younger  people,  although  the  results  were  not  statistically 
significant.  Other studies used the Personal Model of Diabetes Interview and found 73 
younger  people  held  stronger  beliefs  about  treatment  importance  (Hampson  et  al., 
1990),  whilst  older  people  had  higher  treatment  effectiveness  scores  than  younger 
people (Hampson et al., 1995). Based on findings from an American study (n = 452), 
Lange and Piette (2006) concluded the age of the person with diabetes was inversely 
related to both the seriousness and treatment dimensions. In comparison, Skinner and 
Hampson (1998) and Urquhart Law (2002) demonstrated age had no impact on personal 
models. However, the former study involved only 74 adolescents with type 1 diabetes, 
whilst the later comprised only 30 adults. 
 
 
Disease Traits 
Several  disease  traits  have  been  examined  to  establish  their  role  in  diabetes 
representations. However, few studies have comprehensively investigated this aspect 
and most studies have been limited by small sample size. Furthermore, no reported 
studies have involved Australian participants. Consequently the role of disease traits in 
diabetes representations is less well understood; what is known is presented below. 
 
There is some evidence to suggest that the both the type of diabetes (Glasgow, 1997) 
and treatment regime influences representations (Glasgow, 1997; Hampson et al., 1990). 
In particular, one recent large (n = 452) study confirmed that the presence of a greater 
number of diabetes complications, co-morbidities and symptoms led to more serious 
perceptions.  Further,  those  with  type  1  held  stronger  beliefs  about  treatment 
effectiveness than those with type 2 diabetes (Lange & Piette, 2006). In contrast, others 
have shown limited support for the role of illness duration and concurrent disease in 
illness representations (Glasgow, 1997; Hampson et al., 1990; Skinner & Hampson, 
1998, Urquhart Law, 2002). Generally these studies had limitations, for example the 
Urquhart Law study involved only 30 people; likewise the Hampson et al. study was 
small (n = 46) and involved only adult females. However, the study by Glasgow et al. 
(1997)  was  much  larger  (n  =  2,056)  and  involved  males  (38%)  as  well  as  females 
(62%).  
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Socio-Environment Context 
It is acknowledged that illness representations are affected by social factors, although 
there is a paucity of research into variables within the social context that play the most 
significant role in how illness is perceived (Urquhart Law, 2002). However, there is 
evidence to suggest that both family and culture have a role in illness representations 
(Moss-Morris & Wrapson, 2003). 
 
Family 
A recent study explored the differences in illness representations between children with 
type 1 diabetes and their mothers, finding that some perceptions were congruent, whilst 
others were incongruent (Urquhart Law, 2002). Urquhart Law considered the possibility 
that  disparity  resulted  from  differing  societal  forces,  for  example  peers,  and  that 
perceptions  may  differ  with  different  societal  roles.  Earlier  work  by  Skinner  and 
Hampson (1998) sheds some light; they found that family played a significant role in 
strengthening  the  personal  models  of  treatment  beliefs  formed  by  adolescents  with 
diabetes. Whilst the study only considered adolescents and the logic of family support 
explicit, it seems plausible that family support would influence other age groups.  
 
Type 2 diabetes has a familial pattern, with reports on the risk for developing diabetes 
varying from 2 to 6 times greater in those with family members with diabetes (Diabetes 
Australia New South Wales, 2006) to almost nine times if both parents have diabetes 
(Goldfine  et  al.,  2003).  As  a  consequence  there  are  intergenerational  and 
multigenerational families with diabetes. Scollan-Koliopoulos et al. (2005) investigated 
illness representations whilst considering a multigenerational legacy of diabetes. The 
multigenerational  legacy  alludes  to  the  insight  gained  by  an  individual  from  the 
recollection of other family members‟ experience with the disease. Scollan-Koliopoulos 
and  colleagues  suggest  that  for  the  individual  from  a  multigenerational  legacy  of 
diabetes, illness representations are informed by the illness representations, self-care 
behaviours and health outcomes of affected family members.  
 
Regrettably,  an  individual‟s  representation  founded  on  the  experiences  of  preceding 
generations is likely to be misconstrued. Scollan-Koliopoulos (2004) demonstrated that 
family myths associated with diabetes prevail. Advances in management have altered 
the progression of the disease and the associated disability. These recent advances in 75 
management may not have been experienced by family members and consequently are 
incommensurate  with  the  preconceived  representations  of  the  individual  (Scollan-
Koliopoulos  et  al.,  2005).  Consequently,  newer  treatment  strategies  may  have  less 
impact  on  the  person  from  a  multigenerational  family  with  diabetes  compared  to  a 
person with no family background. Scollan-Koliopoulos et al. (2005) concluded that 
representations formed through a multigenerational legacy perpetuate the status quo as 
perceptions  become  transmitted  from  one  generation  to  the  next.  However,  recent 
research suggests this may not always be the case, for example, an individual with a 
family history of diabetes, may believe their risk for diabetes is something that can be 
attended  to  if  they  perceive  relatives  contributed  to  the  development  of  the  disease 
through  unhealthy  lifestyle  practices  (Riggs  &  Giuliano,  2007).  A  criticism  of  this 
finding may be levied at the hypothetical scenarios presented to study participants in 
this study; the participants did not have the disease or indeed a family history. The 
present  study  planned  to  assimilate  family  into  the  analysis  to  overcome  this 
insufficiency. 
 
Culture 
As  early  as  the  mid  1970s,  seminal  work  by  Kleinman  (1980)  emphasised  the 
importance  of  understanding  the  role  not  only  of  family  and  social  factors  in  the 
formation of a person‟s explanatory model of health and illness but also their cultural 
beliefs). Diefenbach and Leventhal (1996) proposed that the construction of an illness 
representation  was  dependent  on  what  somatic  and  psychological  symptoms  are 
culturally acceptable. Further, cultural linguistic labels attached to the medical condition 
provide meaning to assist the individual to make sense of it (Leventhal, Leventhal & 
Contrada, 1980). Baumann (2003) suggests that these linguistic labels or categories are 
inherent in folk medicine and may be contradictory to the biomedical paradigm.  
 
There is international evidence to substantiate the role that culture plays in forming 
illness representations. Using the Personal Model of Diabetes Interview, it was found 
African  Americans  had  higher  treatment  effectiveness  scores  than  other  ethnic 
American groups, suggesting African Americans interpreted health care messages about 
treatment importance into their treatment representations (Glasgow, 1997). Similarly, a 
more recent American study showed that Hispanic/Latinos reported greater beliefs in 
treatment  effectiveness  and  fatalism  as  a  cause  than  other  ethic  groups  in  America 76 
(Lange & Piette, 2006). Further, the Hispanic/Latino and Asian Americans groups rated 
their diabetes condition as less serious than other ethnic groups. Another study by Heuer 
and Lausch (2006) deliberated on culture and interviewed 12 Hispanic migrant workers 
in the Unites States to elicit their perceptions of living with diabetes. Questions were 
derived from Kleinman‟s Explanatory Model and findings clearly showed cultural folk 
beliefs prevail in the formation of health perceptions. Other work in America examined 
the personal models held by 192 male (62%) and female (38%) Latinos and European 
Americans (Chesla et al., 2000). Latino Americans‟ representations were based on a 
holistic perspective of health, reflecting ethnic/cultural beliefs, whereas, the European 
Americans‟ models were oriented more towards biomedicine. Moreover, results showed 
that limitations  in  health care, including  access and resources,  coupled with  limited 
finances  for  resources  were  more  problematic  for  Latino  Americans,  subsequently 
influencing illness representations. The influence of culture may well be confounded by 
the educational level of the individual. Lange and Piette (2006) found that education 
level over other socio-cultural and disease specific factors was the strongest predictor of 
treatment effectiveness beliefs. 
 
Some  work  in  cultural  differences  has  been  conducted  outside  of  America.  In 
Scandinavia.  Hjelm,  Bard,  Nyberg  and  Apelqvist  (2004)  conducted  a  small  study 
involving 35 male adults; 11 were born in Sweden and the rest were recent immigrants 
to Sweden (14 from Arabic countries and 10 from the former Yugoslavia). Immigrants 
believed  causation  was  linked  to  supernatural  forces  and  the  emotional  distress 
associated with immigration, whilst Swedes focussed on lifestyle and hereditary factors. 
The cultural impact on illness representations was also illustrated in a Taiwanese study, 
where people with diabetes indicated that exercise was a suitable management strategy 
because it eliminated toxins in the sweat. The researchers concluded that such beliefs 
underpin an orientation to Chinese medicine rather then Western medicine (Lai et al., 
2005). One study conducted in England compared the illness perceptions of Caucasians 
and  Asians  and  also  found  evidence  to  support  the  influence  of  different  health 
practices. Asians indicated they used alternative medication to supplement Westernised 
medicine based on advice by their social support network (Meetoo & Meetoo, 2005). 
Whilst the rationale for this was not driven by spiritual or religious beliefs the influence 
of these forces was evident in causation representations, with 3 of the 25 participants 
accrediting causation to divine punishment. Similarly, in New Zealand those of Tongan 77 
descent believed that God‟s will, as well as environmental pollution was more likely to 
have caused their diabetes than European New Zealanders (Barnes et al., 2004). Further, 
Tongan people believed their condition was acute, cyclical and hard to control.  
 
The most recent evidence exploring ethnicity and illness perceptions has been provided 
by Bean and colleagues (2007). Their study of 259 adults (59% male, 41% females), 
considered differences in illness perceptions of three ethnic groups residing in New 
Zealand: Pacific Islanders, Europeans and South Asians. Significant differences were 
found  in  the  way  these  three  groups  considered  the  dimensions  of  consequences, 
timeline,  identity  and  emotions,  although  there  was  no  difference  between  control 
measures,  concern  or  understanding  related  to  diabetes.  Generally,  Pacific  Islanders 
perceived  greater  consequences,  symptoms  and  emotional  consequences  than  the 
European  and  South  Asian  groups,  whilst  the  European  group  perceived  a  greater 
timeline  associated  with  the  disease  than  that  held  by  the  other  two  groups.  The 
researchers  concluded  that  perceptions  held  by  Pacific  Islanders  were  most  likely 
informed by poor clinical picture held in their ethnic group.  
 
Work with personal models has unequivocally shown that cultural or ethnic differences 
impact on personal models. This finding is important for the present study given the 
multicultural background of the Australian population. Work in this field is somewhat 
limited; no reported studies to-date have involved Australians. Thus the personal models 
of people who have diabetes living in this country are unknown. Given the importance 
placed on it in the literature, culture was assessed in the present study. 
 
 
Health Context 
Self-management of chronic disease requires collaboration between the individual with 
the  disease  and  health  care  providers.  As  mentioned  earlier  in  the  section  on  the 
dimensions of cognitive schemata, information from health professionals is a source of 
extrinsic input into illness representations. However, little work has been carried out in 
this area; perhaps because as Kaptein et al. (2003) noted although it is implicit that 
chronicity and health care services are synonymous, in reality the individual may have 
four appointments annually, lasting little more than ten minutes. Thus the influence on 
health professional may indeed be minimal.  78 
Only  a  few  studies  have  provided  evidence  related  to  the  influence  of  health 
professionals  on  illness  representations.  One  by  Horne  and  Weinman  (2002) 
investigated illness perceptions in 100 people with asthma. Findings from this study 
showed  the  identity  dimension  was  positively  correlated  with  visits  to  general 
practitioners in the preceding six months. Despite this Hampson et al. (1990) found the 
treatment  element  of  personal  models  was  not  influenced  by  diabetes  education 
experience. However, this study was small (n = 46) and involved only adult females.  
 
One  further  health  service  related  factor  that  has  been  examined  is  the  role  of 
government  financial  support  in  illness  representations.  Health  insurance  cover 
impacted  on  illness  representations,  especially  treatment  effectiveness  in  studies 
involving Americans (Glasgow, 1997). Similarly, in a later American study Lange and 
Piette (2006) showed that those with private health insurance or Veteran Affairs health 
care held more optimistic views of the effectiveness of treatment than people reliant on 
the country‟s health system. These findings were considered pertinent to examine in the 
present  study  given  disparities  in  health  services  and  funding  support  exist  in  the 
Western Australian context.  
 
Whilst there is a number of studies accounting for factors that in someway mediate or 
moderate  diabetes  related  illness  representations  there  remain  many  unanswered 
questions, particularly in light of the absence of any reported studies conducted within 
the Australian context. 
 
 
CHAPTER SUMMARY 
 
Cognitive illness representations “…act as important personal barriers or facilitators to 
diabetes  self-management”  (Glasgow,  1997,  p.556),  yet  illness  perceptions  are  not 
assessed  routinely  and  it  would  be  unusual  for  health  care  professionals  to  raise 
questions specifically on the beliefs and values of the individual to determine how the 
illness representations held by a person may impact on their health outcomes (Petrie & 
Pennebaker,  2004).  It  is  imperative  that  the  magnitude  of  these  perceptions  is 
understood  by  all  health  care  professionals  (Kaptein  et  al.,  2003;  White  &  Morof 
Lubkin, 2006); this is especially salient when health professional practitioners are from 79 
a different cultural background from the recipient of health care (Bean et al., 2007). 
Where disharmony exists between the personal model of the health provider and patient, 
conflict inevitably arises over goals of care and treatment approaches (Hörnsten et al., 
2004) and alienation results (Brownlee et al., 2000). The simple provision of health care 
information is less likely to be effective if representations are not known first to see the 
fit/misfit  and  integration/non-integration  of  this  new  information  into  a  person‟s 
existing  schema  (Donovan  &  Ward,  2001;  Skinner  et  al.,  2002).  Unquestionably, 
through  an  understanding  of  a  person‟s  illness  representations  the  health  care 
professional is likely to be more effectively placed to assist people with chronic disease 
to self-manage the condition (Donovan & Ward, 2001; Heijmans & de Ridder, 1998) 
and thus optimise their health potential.  
 
Work in this field is contradictory and somewhat inconclusive. Most of the studies on 
illness  perceptions  have  been  conducted  in  the  northern  hemisphere,  primarily 
American and to a lesser extent Scandinavia and England. Scant attention has been 
given to the Southern hemisphere, although a couple of studies have been conducted in 
New  Zealand.  Todate  no  studies  have  been  carried  out  in  Australia  and  thus  the 
collective illness representations held about diabetes by Australian people are yet to be 
substantiated.  This  study  will  be  a  first  in  this  field  of  work  as  it  explores  illness 
representations within the Australian context.  
 
In  particular,  illness  representations  and  the  variables  postulated  to  affect  them  are 
integrated into the study to account for disparities that may affect generalisations made 
form the interpretation of the conceptual model of self-management identified in the 
thesis. This model is now presented.  
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CHAPTER OVERVIEW 
 
Chapters 2 and 3 presented the theoretical constructs  on which the present study is 
based.  From  this  material  it  can  be  concluded  that  the  concept  of  diabetes  self-
management  is  complex.  There  are  particularly  large  bodies  of  empirical  evidence 
pertaining to health behaviour and although many have sought to establish explanatory 
models, there still remains some degree of uncertainty; a fact noted in the 1990s by 
Weinstein (1993) and still evident in present times according to Noar and Zimmerman 
(2005). Hence, as knowledge is gained in the field of health psychology, models have 
evolved  and  held  widespread  appeal  until  usurped  or  strengthened  by  newer 
understanding.  
 
A  further  constraint  arises  in  exploring  existing  health  behaviour  theories  and  their 
constructs.  Each  theory  arises  from  discipline  specific  knowledge  and  often  the 
constructs within a model are the same or similar but labelled differently. Subsequently 
as Noar and Zimmerman (2005) noted, knowledge has become fragmented rather than 
cumulative. For this reason the argument for integrated models rather than discipline 
specific models is made (Fishbein, 2000; Noar & Zimmerman, 2005) and therefore this 
approach  was  adopted  for  this  study.  Furthermore,  understanding  health  behaviour 
involves an understanding of the determinants of behaviour as well as the processes 
involved in behavioural change, yet many theories fail to integrate and consider these 
two main components (Noar & Zimmerman, 2005). The model proposed for this study 
attempted to account for both components. 
 
This  chapter  identifies  the  leading  health  behaviour  models  and  draws  upon  salient 
constructs  to  inform  the  conceptual  model  for  the  study.  An  integrated  model  of 
diabetes self-management is proposed that derives theoretical substantiation from the 
extant  literature.  In  particular  recent  work  in  self-regulatory  theory  is  assimilated. 
Model  construction  occurs  pragmatically  throughout  the  chapter  as  elements 
extrapolated  from  the  empirical  evidence  that  have  meaning  and  relevance  to  self-
management of a chronic condition are identified. The complete model is detailed at the 
conclusion of the chapter. 
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SELF-MANAGEMENT MODELS IN HEALTH 
 
As shown in the preceding chapters, self-management is not just about the self; any 
conceptual model proposed to explain self-management cannot isolate the self from the 
context in which the self inhabits. Whilst this situational assumption appears seemingly 
reasonable it has until more recent times been somewhat moot. What follows in the next 
section  is  the  trajectory  of  theory  development  underlying  the  models  proposed  to 
explain health behaviours. It is not intended to be a comprehensive account and critique, 
neither does it explain specific health behaviour models; rather it serves to highlight the 
underlying  theoretical  assumptions  informing  the  framework  for  the  study. 
Concurrently, the relevance of the models and the constructs within them are considered 
with  specific  regard  to  this  study,  such  that  the  underpinnings  of  the  proposed 
conceptual model can be seen to be grounded in verifiable evidence. 
 
The  three  principal  models  for  describing  health  behaviour  have  been  identified  as 
biomedical, behavioural and socio-cognitive. Each are now considered in turn. 
 
 
Health Behaviour Models 
Biomedical Models 
The biomedical model that dominated in the twentieth Century was underpinned by a 
blind adherence to the germ causation of disease; the germ being responsible for any 
physiological  malfunction  and  symptoms  arising  from  this  malfunction  (Gochman, 
1997).  Thus  it  was  erroneously  assumed  that  eradication  of  the  germ  by  medical 
therapeutics  was  all that was  needed to  resolve ill  health. However, the biomedical 
model when applied to chronic disease, like diabetes, proves inadequate. The simplistic 
ideology that eradicating a germ provides the cure does not relate to chronic diseases, 
notable for their multifactorial aetiology. As shown in earlier chapters, diabetes can be 
attributed to an array of interrelated factors, many of which are lifestyle related. Whilst 
germ causation may exert some effect, particularly in type 1 diabetes, it is not the sole 
causation and therefore the condition is not curable by an anti-infective agent. Further, 
the biomedical model fails to account for the individual per se; any role the individual 
may have in disease development, its progression and management is neglected (Munro, 84 
 
 
  Self-management 
Disease traits 
Lewin, Swart & Volmink, 2007; Walker et al., 2003). Although the biomedical model 
has lost favour, conceptualisations of self-management would be remiss if the nature of 
disease was ignored. For this reason the conceptual model for the present study accords 
recognition to the disease traits and their influence on self-management, see Figure 4.1. 
Thus, it is acknowledged that self -management does not operate independent to the 
disease; some characteristics of the disease may well affect self-management capacity.  
 
 
 
 
 
Figure 4.1. Biomedical influence on self-management 
 
Behavioural Models 
Given that a pure biomedical stance insufficiently explained disease pathophysiology 
and its management, efforts were made to apply the principles of Behaviourism to better 
understand health behaviour. Cognisant of the progressive, incurable nature of chronic 
disease a paradigmatic shift in focus transpired with the realisation that these health 
conditions can only be managed. Accordingly management was now underscored by the 
concurrent application of medical therapeutics and behavioural action on behalf of the 
individual.  
 
The  behavioural  models  that  emerged  from  the  newer  understanding  of  health 
considered  pathophysiological  changes  in  conjunction  with  behavioural  factors.  The 
underlying assumption of these models is antecedents drive behaviours which result in 
consequences  and  subsequently  behaviours  influence  disease  development  and  its 
progression.  Therefore,  modifications  to  behaviour  would  lead  to  improvements  in 
health (Munro et al., 2007; Walker et al., 2003). However, the assumption that disease 
results  from  maladaptive  behaviours  is  clearly  not  the  case  with  all  disease.  For 
example, it is well recognised that type 1 diabetes can develop from an autoimmune 
disorder arising from a genetic-environment complex and whilst type 2 diabetes is much 
more closely affiliated with non-healthy behaviours, some familial patterns are seen 
(AIHW, 2002b, 2006c; 2008a; Barr et al., 2006; Diabetes Australia, 2005; Hjelm et al., 
2003; IDI, 2007; Zimmet, 2002).   85 
 
 
  Disease traits 
The self 
The premise of Behaviourism was founded in the scientific work of Pavlov, who, whilst 
investigating reflexes incidentally found that the salivation response was induced by the 
stimulus of food, but when food was presented with another stimulus (in this case the 
ringing of a bell) salivation occurred as a learned response (Atherton, 2009). Applied to 
learning, Skinner viewed behaviour as a mechanical process, occurring in response to 
reward or punishment, known as operant conditioning (Staddon, 2000). Generally the 
health models founded in behavioural ideology are based on the premise that behaviour 
change can be incited  through fear tactics, knowledge provision  or social persuasion 
(Maes & Gebhardt, 2000).  Not without some merit, it is however  is not entirely 
surprising that these approaches fail to consistently influence health behaviours. 
 
John Watson, the forefather of Behaviourism, postulated the notion that behaviour could 
only be explained by what was scientifically observable and thus the influence of 
mental processes on behaviour was largely ignored; although  in response  cognitive 
behavioural  approaches  emerged  (Atherton,  2009;  Graham,  2007).  Critics  of 
Behavioursim note that it lacks attention to individualism, failing to consider other 
influences on behaviour that are not linked to rewards (Munro et al., 2007); furthermore, 
it also neglects to account for the emotional processes involved in behaviour. Clearly for 
a condition like diabetes, where emotional states have been closely associated with self-
management, this omission is incoherent with current thinking. However, the important 
tenet of Behavioural theory that should not be lost is the beginning recognition of an 
active self, albeit strongly influenced by external control. Hence  in the study model it 
seems more appropriate  to construe the self having some effec t on the disease itself 
rather than the reverse situation evident in the biomedical approach, see Figure 4.2. 
 
 
 
 
Figure 4.2: Behavioural influence on self-management 
 
Socio-Cognitive Models 
The 21
st Century heralded a major shift in thinking as the distinction between disease 
and illness was realised. Illness became recognised as “…the perceived condition of 
poor health felt by an individual” (Wade & Halligan, 2004, p.1398). Hence, people can 86 
 
have  the  same  disease,  with  the  same  parameters,  but  have  markedly  different 
viewpoints  on  disease  impact.  Further,  the  impact  of  the  disease  is  influenced  by 
psychosocial  factors  (White  &  Morof  Lubkin,  2006)  and  thus  it  was  accepted  that 
illness developed as a consequence of the interconnectivities between biological, social 
and cultural events (Young, 2004).  
 
According  to  de  Ridder  and  de  Wit  (2006)  it was  Bandura‟s  work  on  cognition  in 
learning  and  motivation  which  revolutionised  thinking  on  health  behaviour.  A  new 
wave of models emerged based on Bandura‟s social learning theory (Johnston, French, 
Bonetti  &  Johnston,  2004).  In  the  socio-cognitive  framework,  behaviour  is 
contextualised;  a  person  is  seen  to  operate  within  an  environment  and  therefore, 
situational factors operate as moderators of the individual‟s behaviour. Bandura (2005) 
espoused  the  agentic  perspective  of  socio-cultural  theory,  where  the  person  is  a 
producer as well as a product of a social system. He suggested that there are three 
modes of agency: personal, proxy and collective agency. Proxy agency is where the 
individual  relies  on  others  to  secure  outcomes  and  the  collective  agency  refers  to 
outcomes  achieved  by  group  action.  Thus  any  desired  change  in  an  individual‟s 
behaviour must be considered in light of their social context and the blend of the three 
modes of agency  (Bandura, 2005). Moreover, the person‟s inherent capacity can be 
harnessed to overcome barriers and cope (Purdie & McCrindle, 2002). Mindful of this, 
Bandura integrated both cognitive processes (self-observation and self-evaluation) and 
self-efficacy as a motivational force into his social cognitive learning theory (Bandura, 
1977; Locke & Latham, 2006).   
 
As outlined in earlier chapters, self-efficacy refers to the belief a person has that they 
can execute a course of action to attain a desired outcome. In other words “if a person 
holds  a  positive  attitude  about  the  behaviour,  thinks  others  would  approve  of  the 
behaviour, and the behaviour is under personal control, he or she forms an intention and 
subsequently acts upon it” (de Ridder & de Wit, 2006, p.13). Bandura (2005) asserts 
that human functioning is regulated by self-efficacy beliefs as they exert influence on 
cognitive, motivational, decisional and affective processes.  
 
At one stage, such was the importance placed on self-efficacy it was heralded as the 
panacea for explaining health behaviour; accordingly many adopted it as a stand alone 87 
 
construct (Colagiuri & Goodall, 2004). The construct has been validated within disease 
and especially diabetes self-management literature, as can be seen in the work presented 
in the earlier chapters. However, many studies have focussed solely on self-efficacy 
without due accord to other contextual factors. Critics of these studies  indicate that 
attending  to  belief  and  expectancies  theories  in  isolation  to  other  variables  is 
conceptually a weakness (Maes & Gebhardt, 2000; Munro et al., 2007). There remains 
little  doubt  that  for  self-management  to  occur  the  individual  must  be  conceived  as 
operating within a situated context. In particular, as shown in the chronic care model in 
Chapter 2 (Figure 2.1), situated context also refers to the health context and not just the 
person‟s social or cultural context, i.e. the socio-environment.  
 
In light of the main health models presented thus far four categories of determinants for 
self-management prevail: disease traits, health context, socio-environment context and 
personal  attributes.  As  can  be  seen  in  see  Figure  4.3,  all  determinants  for  self-
management  are  incorporated  into  the  model.  Earlier,  reference  was  made  to  the 
empirical  evidence  illustrating  how  chronic  disease  self-management  capacity  is 
modulated by many health determinants acting as enablers or barriers. Specifically, the 
American Diabetes Educators Association stresses the importance of accounting for the 
individual‟s current health status, personal attributes, psycho-social status and life span 
issues (AADE, 2002), or all which are intrinsic to the proposed categories used in the 
study model. The interconnectivity between the four determinants is illustrated by the 
outer circle, whilst the arrows indicate the expected direction of their influence on self-
management.  Thus  far  the  model  addresses  one  of  the  components  of  what  must 
constitute a health behaviour model that is the determinants; the processes are yet to be 
included. 
 
Maes  and  Gebhardt  (2000)  reviewed  the  prevailing  health  behaviour  models  and 
acknowledged that all have some contribution to make in explaining behaviour, but 
acknowledged their  failure  to  adequately  explain the processes involved in  enacting 
behavioural  change.  Consequently  models  have  emerged  that  contend  with  self-
regulatory processes more systematically. Given an understanding of self regulation is 
central to the present study investigating diabetes self-management these newer models 
were explored further to establish their application in the present study.  
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Figure 4.3. Socio-cognitive influence on self-management 
 
 
Self-Regulation Models 
De Ridder and de Wit (2006) provided a useful categorisation of self-regulation models 
with  their  origins  in  the  three  theoretical  approaches  already  described;  these  are 
cybernectic  control,  willpower  and  self-control,  behavioural  enaction  and  social 
cognitive self-regulatory models. Whilst these models account for behaviour in general 
their relevance to health specific behaviour is yet to be fully determined. However, it is 
most likely that health behaviour can be accounted for by some of the elements of the 
models described next. 
 
Cybernetic control 
The application of behavioural principles has been extended into self-regulation models. 
For example, the cybernetic control models are derived from the field of communication 
and  control  in  artificial  systems  (Contrada  &  Goyal,  2004).  Not  unexpectedly  their 
approach is mechanistic. The general model underlying these models is one of a Test-
Operate-Test-Exit (TOTE) cycle, where stimulus is evaluated against reference points 
(Test), action is taken to rectify the issue(s) arising from the stimulus (Operate), re-
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evaluation occurs to see if the reference point has been reached (Test) and if so, action 
is ceased (Exit) (Brownlee et al., 2000; de Ridder & de Wit, 2006). Specifically, the 
TOTE  approach  is  used  by  Carver  and  Scheier  in  their  behavioural  self-regulation 
model which is prominent in general, non-health specific models of self-regulation, i.e. 
not health specific (de Ridder & de Wit, 2006). The underlying assumption in Carver 
and Scheier‟s work is the premise that an individual seeks goals, selects strategies to 
meet goals, enacts behaviour to meet the goals and monitors progress towards these 
goals (Carver & Scheier, 2000; Scheier & Carver, 2003).  
 
Cybernetic  control  models  have  been  applied  to  understand  how  people  manage  a 
disease  they  are  confronted  with.  Indeed  Scheier  and  Carver  (2003)  suggest  that  a 
general  heuristic  like  theirs  is  more  than  adequate  to  explain  health  behaviours; 
discerning that health behaviours are just another example of an adversity that a person 
is confronted with. The emphasis on goal selection and strategies to achieve goals is 
now becoming the norm in health care as care shifts from the medical approach to client 
centred approaches. Accordingly, these elements warrant inclusion in the conceptual 
model for the present study.  
 
In spite of the benefits in understanding provided by cybernectic models, de Ridder and 
de Wit (2006) suggest that they fail to account for the influence of extraneous factors on 
self-regulation and are therefore still limited. It would appear from these models that the 
individual behaves, or does not behave, irrespective of the socio-environmental context 
they operate within and therefore this ideology is at odds with the study‟s preliminary 
conceptual model proposed in Figure 4.3. Further, contrary to Carver and Scheier‟s 
(2000) assertion that people overcome barriers to goal attainment, health behaviours are 
not so readily attained. As evidenced already the situation is more complex and whilst 
barriers may be surmounted other factors (for example, the emotional affect and self-
efficacy of the individual) can moderate goal attainment. 
 
Willpower and Self-Control 
A group of models have been proposed that highlight the role of self in optimising self-
regulation.  Baumeister  and  Heatherton‟s  (1996)  resource  model  of  self-regulation 
emphasises the self-control of the individual in reducing discrepancy to achieve goals. 
In particular, this model emphasises that cognitive, emotional and behavioural resources 90 
 
are expended in self-regulation. However, three assumptions underpin the resources, 
these are: 
1.  An individual has a limited capacity for self-regulation because it requires effort, 
2.  Self-regulation can drain self resources and thus can be limited and 
3.  Self-regulation  can  only  occur  if  self  resources  are  available  (Baumeister  & 
Heatherton, 1996; Vohs & Heatherton, 2000). 
The resource model is useful to assist understanding of why someone does not strive 
towards  attaining  goals  and  has  been  used  to  understand  health  behaviours  such  as 
smoking, alcohol taking and over eating. According to de Ridder and de Wit (2006) the 
underpinnings of this model equate more to the Operate phase than the Test phases seen 
in  the  cybernetic  models.  Criticism  is  therefore  lobbied  at  the  model‟s  lack  of 
explanatory effect from feedback loops (de Ridder & de Wit, 2006) and its inability to 
account for why similar perceived negative discrepancy can result in differing responses 
(Bandura, 1996). Nevertheless, as Baumeister and Vohs (2004) argue their model, like 
the  cybernetic  control  models,  contribute  to  our  understanding  of  self-regulatory 
practices by addressing different aspects of self-regulation. In particular, it highlights 
self-control as a personal resource and subsequently self-control was one of the personal 
attributes assessed in the study. 
 
Behavioural Enaction 
Further  attempts  to  explain  health  behaviour  were  hypothesised  in  the  behavioural 
enaction models. These models conceptualise the individual moving through a series of 
distinct stages in order to achieve goals (de Ridder & de Wit, 2006). They presuppose 
that  volitional  processes  are  enacted  to  make  choices,  decisions  and  intentions  as 
transition  is  made  across  stages  (de  Wit,  2006).  These  stage  models  assert  that  at 
different stages the individual‟s needs are different and therefore interventions designed 
to support momentum through the stages must also vary (de Ridder & de Wit, 2006).  
 
Stage models are perhaps the most widely applied to comprehending health behaviours. 
The  leading  stage  model  of  behavioural  change  is  the  “Transtheoretical  Model” 
proposed  by  Prochaska  and  DiClemente  (1984).  This  model  holds  that  a  person 
transitions  (advancing  or  relapsing)  through  five  different  stages  from  the  first, 
precontemplation, where the individual is not contemplating change through to the fifth, 91 
 
maintenance, where behaviour change has been maintained for longer than six months. 
Whilst the stage theory models have made significant inroads into understanding health 
behaviours Maes and Gebhardt (2000) attest that little insight is gained in the regulatory 
processes due to the fact that psychological processes involved in enacting change are 
left largely unexplored. Furthermore, others claim that the arbitrary distinction between 
stages is based on time rather than self-regulatory activities (Bandura, 1998; de Wit, 
2006; Schwarzer, 2002) and the approach is bereft of social-cognitive process involved 
in  making  behavioural  change  (Armitage  &  Conner,  2000).  For  these  reasons  the 
conceptual model for the present study did not incorporate stage theory.  
 
Social-Cognitive Perspective 
In contrast to the preceding models of self-regulation, the social-cognitive perspective 
of self-regulation assumes that people act in a certain way because of an interaction 
between personal, behavioural and environmental factors (Clark & Zimmerman, 1990). 
However, Cervone et al. (2006) consider it ironic that little attention has been given to 
delineating what constitutes social contexts in the socio-cognitive perspective. Instead 
greater emphasis has been placed on psychological attributes; in particular self-efficacy, 
which is decreed the primary determinant of motivation or intention to act (Bandura, 
1998; Cameron & Leventhal, 2003; de Wit, 2006; de Ridder & de Wit, 2006).  
 
The  health  related  social-cognitive  models  have  dominated  throughout  the  last  five 
decades. In particular, these are the Rosenstock‟s “Health Belief Model” (HBM) and 
Ajzen‟s  “Theory of Planned Behaviour” (TPB).  In the HBM  behaviour occurs  as  a 
response to the appraisal of perceived severity of the condition, barriers and benefits of 
action,  whilst  in  the  TPB  action  ensues  from  interplay  between  personal  attitudinal 
factors and social normative factors (Difenbach & Leventhal, 1996; Munro et al., 2007). 
Self-efficacy and perceived control were constructs later added into the HBM and TPB 
respectively.  Although  not  true  self-regulatory  models  they  include  rudimentary 
attention to the self regulating action.  
 
Despite the advantages associated with self-regulatory models that are grounded in the 
social-cognitive perspective, they do not provide all the answers to understanding health 
behaviour. Whilst behavioural change is most likely when an individual believes they 
have the capacity to enact desirable behaviours (Bandura, 1997; Lau-Walker, 2004), 92 
 
behaviour does not always eventuate despite high efficacious beliefs (de Ridder & de 
Wit, 2006). These models consider the individual as a decision maker and are therefore 
rudimentary  self-regulation  models,  but  fall  short  in  adequately  representing  the 
dynamic processes involved in  attaining health goals (Cameron  &  Leventhal, 2003; 
Maes & Gebhardt, 2000). Further, these models have classically failed to account for 
how a person responds  to adversity and how personal responses, such as  emotional 
distress, affect coping mechanisms (de Ridder & de Wit, 2006; Munro et al., 2007). 
 
With  regards  to  the  present  study,  the  viewpoints  held  on  self-regulation  in  these 
philosophically different models provided latitude in the scope of the conceptual model. 
As shown in Figure 4.4, self-efficacy is identified as a mediator for self-regulation. In 
addition, the heuristic proffered in cybernetic control models provided a useful starting 
point to consider how the actual processes of self-regulation were to be conceptualised 
in the present study. Accordingly, the TOTE cycle was provisionally detailed.  
 
 
Figure 4.4. Self-regulatory models’ influence on self-management 
 
Thus far the theoretical models only allude to self-regulation, but a collection of models 
have been proposed that specifically target the self-regulatory processes. Chief amongst 
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them is the general self-regulation model of Carver and Scheier (1998, 2000) and the 
common sense model (CSM) of illness representations developed by Leventhal and his 
colleagues (Leventhal, Nerenz & Steele, 1984). These models have been around for 
some time but it is only in more recent times that health psychologists are exploring 
what they have to offer in understanding health behaviour (Scheier & Carver, 2003). 
Given  the  nature  of  this  study  the  CSM  model  was  scrutinised  to  determine  the 
pertinency of constructs in understanding diabetes self-management.  
 
 
THE COMMONSENSE MODEL OF SELF-REGULATION 
 
In 1980 Leventhal, Meyer and Nerenz proposed the “common sense representations of 
illness danger” model to explain how a person‟s health related behaviours were subject 
to  the  threat  they  perceived  from  an  illness.  Leventhal,  Nerenz  and  Steele  (1984) 
extended  this  proposition  to  develop  the  CSM  with  self-regulation  pivotal  to  its 
functionality. Simplistically, this model “involves individuals monitoring their efforts 
and outcomes in managing their illness based on their understanding of the experience” 
(Petrie & Pennebaker, 2004, p.134). Essentially, the CSM is a parallel processing model 
(refer Figure 4.5), where the individual is envisaged as a problem solver, who, when 
confronted  with  a  perceived  threat  to  their  health,  reacts  both  cognitively  and 
emotionally  to  this  threat  (Brownlee  et  al.,  2000;  Diefenbach  &  Leventhal,  1996; 
Leventhal et al., 1992). 
 
 
 
 
 
      Situational Stimuli 
 
 
 
 
 
Figure 4.5. The parallel process model of self-regulation 
(Modified from: Brownlee et al., 2000, p.403; Leventhal et al., 2003, p.46) 
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Representation of the Health Threat 
In  the  model  both  cognitive  and  emotional  representations  are  accounted  for.  It 
considers  how  health  or  illness  perceptions  and  emotional  reactions  are  evoked  by 
situational  stimulus.  The  situational  stimulus,  for  example  the  somatic  sensations 
(symptoms) of a disease, are decoded against schemata that are held of a disease that 
have in turn been based on previous experience or beliefs (Diefenbach & Leventhal, 
1996). In attempting to make sense of a health threat, the decoding process appears to 
consider five key attributes: identity, cause, timeline, controllability and consequences. 
These attributes of illness representations are fundamental constructs in the CSM and 
have been discussed in the preceding chapter. Suffice at this point to re-emphasise that 
these cognitive representations provide a lay person‟s perspective of illness (Hagger & 
Orbell, 2003), which influence coping procedures (Leventhal, Meyer & Nerenz, 1980). 
Thus  the  empirical  evidence  presented  supports  the  validity  of  assessing  illness 
representations within a holistic self-management framework. The construct of illness 
representations was therefore positioned as a significant part of the conceptual model 
for the study, refer Figure 4.6  
 
The  generation  of  either  cognitive  or  emotional  coping  procedures  to  deal  with  a 
perceived health threat is incumbent on the individual appraising the need for a reaction. 
Diefenbach and Leventhal (1996) hypothesise that three rules govern this activity: the 
“symmetry  rule”,  “stress-illness  rule”  and  “age-illness  rule”.  The  symmetry  rule 
espouses the connection between the need for symptoms to be present in order for the 
person  to  search  for  a  label  as  part  of  an  illness  representation,  or  at  least  expect 
symptomatology when a diagnosis of an illness is made by the medical profession. This 
rule develops from childhood, when sickness is equated with symptoms and the person 
seeks answers to the question “What is wrong with me?” (Diefenbach & Leventhal, 
1996).  In  contrast  the  stress-illness  rule  is  applied  when  the  individual  attempts  to 
differentiate between symptoms that can be attributed to stress rather than a medical 
condition. Generally, the individual attributes symptoms to a medical condition if no 
stress related incident is present, whereas in the presence of stress, symptoms are often 
identified as a feature of the life event causing the stress (Diefenbach & Leventhal, 
1996; Leventhal et al., 2003). Finally, the individual critiques somatic changes to gain 
some resolution of whether the changes are associated with the aging process or an 
indicator of disease.  95 
 
Whilst rules of symmetry, stress-illness and age-illness may be credited with the most 
influence  over  coping  decisions,  as  discussed  in  Chapter  2  other  factors  also  exert 
leverage. Specifically, disease related traits (Leventhal et al., 2003), the emotional state 
or  mood  of  the  individual  (Cameron,  2003;  Leventhal  et  al.  2004)  and  contextual 
factors, such as the socio-cultural and environmental context (Diefenbach & Leventhal, 
1996) all exert influence on the appraisal and need for coping.  
 
 
Coping and Appraisal 
Once  the  person  facing  the  health  threat  has  actively  engaged  in  applying  the 
aforementioned rules and factors to make sense of the symptoms they are experiencing, 
the  ensuing  cognitive  illness  representations  and  emotional  responses  to  the  health 
threat motivate and guide the instigation of coping behaviours. Thus according to the 
CSM it is the representation itself that “…defines the goals and reference values for the 
regulation process” (Maes & Karoly, 2005, p.271). The coping behaviours are directed 
towards controlling the health threat and the emotional fear and distress associated with 
it (Hirani et al., 2006; Leventhal et al, 2003) and are selected based on their congruency 
with the individual‟s representational structure (Kemp et al., 1999). Furthermore, coping 
behaviours may be influenced by the advice and support of the health care professional 
(Leventhal & Mora, 2005). In Chapter 2, goal setting and goal pursuit in self-regulation 
were discussed and are congruent with the construct of coping described in the CSM 
model.  Therefore,  these  elements  are  diagrammatically  positioned  in  the  conceptual 
model as shown in Figure 4.6. 
 
Not only do the representations of the threats guide coping they also guide the appraisal 
of  the  outcomes  of  coping  (Bishop,  1991;  Brownlee  et  al.,  2000;  Diefenbach  & 
Leventhal, 1996; Donovan & Ward, 2001; Leventhal et al., 1992, 2003). Specifically, 
the appraisal phase considers the efficacy of the chosen behavioural actions against the 
targeted goal(s), providing a feedback loop informing a reconsideration of the illness 
representation and the coping behaviours selected to manage a health threat (Broadbent 
et al., 2006). When the intent of the behaviour is realised the behaviour is reinforced; if 
it  is  not  realised  then  further  behavioural  action  is  considered.  It  is  through  the 
continuous feedback mechanism that an individual “…attempts to close the perceived 
gap between their current health and a future goal state” (Fortune et al., 2004, p.348).  96 
 
 
Figure 4.6. The Common Sense Model’s influence on self-management 
 
Like goal setting and coping the appraisal element of self-regulation was also discussed 
in Chapter 2. Together with these two constructs, appraisal is ensconced in the model to 
replace the TOTE heuristic, see Figure 4.6. Replacement of the TOTE approach was 
deemed necessary given the former elements are more humanistic and congruent with 
current approaches in health care practices. The feedback loop from the self-regulation 
appraisal phase to illness representations and self-efficacy is not illustrated, for clarity 
reasons. 
 
 
THE CONCEPTUAL FRAMEWORK FOR THE STUDY 
 
The  context  for  a  more  holistic  approach  to  self-management  in  chronic  disease, 
including diabetes, is being set at the policy level with directives to encompass the 
tenets of self-management in care delivery and adoption of the  chronic care model. 
Because of the prominence of self-management in  modern health care practices  the 
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establishment of a coherent framework of diabetes self-management that is grounded in 
research is  imperative.  As Whittemore (2000)  advocates “theory  testing in  different 
contexts and cultures is an important priority for future research” (p.230) and “…further 
knowledge  would  be  enhanced  from  the  development  of  models  depicting  the 
relationships of variables specific to diabetes self-management (p.230).  
 
The  literature  contains  references  to  several  models  that  have  been  formulated  to 
conceptualise diabetes self-management. These models vary in their complexity; the 
base form identifies only one or two factors (for example, diabetes knowledge) and their 
association with self-care behaviours; see Figure 4.7. The reductionist nature of these 
models  has  limited  application  for  comprehending  self-management  of  a  chronic 
disease. 
 
 
 
       
 
Figure 4.7. Self-management model in diabetes: Model 1 
 
Advanced models are embedded within a socio-environmental contextual framework; 
albeit  for  some  in  a  token  fashion.  These  models  demonstrate  the  import  of  socio-
cognitive  theoretical  underpinnings  for  self-management  and  as  a  result  generally 
consider  the  influencing  factors  to  be  related  to  personal  and  socio-environment 
characteristics (Figure 4.8). 
 
 
 
       
 
 
       
         
 
 
Figure 4.8. Self-management model in diabetes: Model 2 
 
An American study by Nowacek, O‟Malley, Anderson and Richards (1990) proposed 
that changes in knowledge and skills and the personal meaning of diabetes following 
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patient  education  would  lead  to  improved  self-care  behaviours  and  psychosocial 
adaptation,  which  in  turn  would  result  in  improved  outcomes,  such  as  clinical 
indicators, health service utilisation and quality of life. They recognised the limitations 
of a simplistic linear approach to self-management, like that shown in Figure 4.7, and 
therefore in testing their model using structural equation modelling, they incorporated 
some contextual variables, such as socio-economic status, and thus the study model 
showed similarities to that displayed in Figure 4.8. 
 
Models in the form presented in Figure 4.7 and 4.8 lack specificity of the key principles 
underlying  self-regulatory  theory  and  to  some  extent  socio-cognitive  theory.  As  a 
consequence their application is somewhat limited and future research would be well 
placed  to  incorporate  other  constructs  to  improve  understanding  of  diabetes  self-
management.  Self-efficacy  is  one  such  inclusion  that  is  empirically  justified  as  an 
important  mediator  between  other  influential  factors  and  self-management.  Hence 
models have been proposed where self-efficacy is positioned in a mediator role, refer to 
Figure 4.9.  
 
 
 
       
 
 
 
       
         
 
 
Figure 4.9. Self-management model in diabetes: Model 3 
 
The  framework  shown  in  the  model  above  has  been  employed  by  Sousa  and 
Zauszniewski (2005) in an American study investigating both self-efficacy and self-care 
agency as potential mediators of the influencing factors on self-care behaviours. Self-
care agency refers to the individual‟s capacity to perform self-care. It was also a model 
proposed  following  a  synthesis  of  the  extant  literature  by  Sigurđardóttir  (2005), 
although  socio-environmental  factors  were  not  identified.  This  model  highlights  the 
importance of both personal intrinsic factors and extrinsic factors in supporting self-care 
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but  specifically  lacks  attention  to  illness  representations  and  the  self-regulatory 
processes. 
 
The  self-regulation  models,  structured  on  the  CSM  described  earlier,  address  the 
process deficits and include illness representations and coping, appraisal and feedback 
mechanisms,  see  Figure  4.10.  A  major  drawback  of  this  model  when  it  is  used  to 
represent self-regulation in health is the lack of attention to both personal attributes and 
the individual‟s situational context. However, Cameron and Leventhal (2003) indicate 
these dimensions do influence the construction of illness representations, although less 
explicitly than in the socio-cognitive models. Moreover, they stress that whilst self-
regulation models focus on internal processes they should be considered within a socio-
cultural context.  
 
 
 
       
 
 
Figure 4.10. Self-management model in diabetes: Model 4 
 
As  Lawson  et  al.  (2007)  noted,  many  researchers  have  now  studied  illness 
representations, but have tended to correlate findings with self-management outcomes 
only and neglected the coping and appraisal aspect of self-regulation and thus the study 
model employed more closely equate to that shown in Figure 4.7 as opposed to Figure 
4.10.  The  American  researchers  Watkins  et  al.  (2000)  investigated  the  relationship 
amongst illness representations, health behaviours and quality of life using the self-
regulatory  framework.  Likewise  Scollan-Koliopoulos  et  al.  (2007)  studied 
multigenerational legacies and their influence on illness representations and self-care 
behaviours in Americans with diabetes. Although these researchers validated the role of 
illness representations in diabetes self-management, no assessment was sought of the 
self-regulatory processes themselves.  
 
Some models have become more complex, effectively amalgamating selected aspects of 
socio-cognitive theory as shown in model 4.8 and 4.9 with aspects of self-regulation 
theory as shown in Figure 4.10. Several studies conducted in America (Glasgow, 1997, 
Lange  &  Piette,  2006),  the  United  Kingdom  (Nouwen,  Urquhart  Law,  Hussain, 
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McGovern & Napier, 2008; Skinner & Hampson, 1998, 2001; Skinner et al., 2002), 
New Zealand (Bean et al., 2007) and China (Xu, Toobert, Savage, Pan & Whitmer, 
2008) have used this integrated approach. These researchers specifically studied illness 
representations  and  their  influence,  along  with  a  range  of  factors,  such  as  socio-
demographic factors, emotional state, self-efficacy and medical history as predictors of 
self-management behaviours. Importantly, this group of studies also validated illness 
representations as predictors for self-management behaviours. Nevertheless, the self-
regulatory processes were not specifically assessed, despite some studies basing their 
approach on the CSM.  
 
Few  studies  have  attempted  to  assess  self-regulation  processes  in  diabetes  self-
management. One small (n = 84) study conducted in Wales aimed to identify the illness 
representations and coping differences between those attending hospital diabetes clinics 
and  regular  diabetes  care  versus  non-attendance  and  irregular  care  (Lawson  et  al., 
2007). An obvious downfall of the study lies in the choice of instrument to assess the 
appraisal  aspect  of  self-regulation.  A  quality  of  life  and  diabetes  clinic  satisfaction 
questionnaire  was  utilised,  both  of  which  are  not  self-regulatory  process  measures. 
Further, the socio-cognitive contextual factors that might affect self-regulation were not 
explored; neither were personal attributes, such as self-efficacy and diabetes distress. 
Nonetheless, the study raised awareness of the need to explore the processes themselves 
if diabetes self-management is to be better understood.  
 
Not to denigrate the value of the studies in the extant literature, as all contribute in some 
way to the understanding of diabetes self-management, gaps in understanding remain. 
In addition, what has not been addressed to any great extent is the juxtaposition of the 
socio-cognitive dimension within a self-regulatory framework. It seems that few studies 
have  fully  appreciated  the  need  to  conceptualise  a  suitable  integrated  model  to 
investigate the multidimensional nature of diabetes self-management.  
 
Clearly from theoretical and empirical evidence there is justification for assuming that a 
model of diabetes self-management is likely to be complex. As demonstrated thus far, 
the  framework  for  the  study  is  informed  by  the  principles  underlying  both  the 
biomedical model and Behaviourism, but is more substantively embedded in the roots 
of socio-cognitive and self-regulation theory. In presenting the final model for the study 101 
 
(Figure 4.11), the need to visually represent diabetes self-management more holistically 
by  embracing  all  constructs  that  have  demonstrated  strong  affinity  with  health 
behaviours  was  paramount.  The  words  self-management  are  positioned  at  the  outer 
perimeter  of  the  diagram  to  signify  how  it  embraces  all  of  the  interior  constructs 
assumed to play an integral role in its occurrence.  
 
 
 
 
Figure 4.11. Conceptual model of diabetes self-management 
 
The  inner  core  of  the  model  concerns  the  process  component  of  self-management, 
whilst the outer constructs represent the influential broad categories of determinants, 
these  are:  personal  attributes,  disease  traits,  socio-environment  context  and  health 
context. These determinants reflect the biopsychosocial framework of the study. Self-
regulation is positioned centrality, given its pivotal role. Two constructs are identified in 
the  core  of  the  model;  these  are  self-efficacy  and  illness  representations.  If  the 
underpinnings of the CSM are accepted then illness representations is a process stage, in 
which the individual attempts to make sense of their illness. It is the representations that 
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evolve from this process that guide the self-regulatory processes. Self-efficacy has been 
positioned as a core construct also. Whilst self-efficacy is an individual process driven 
attribute, hence its closer positioning to the construct of personal attributes, consensus 
on its import as a significant mediator of health behaviours is robust. Likewise, illness 
representations reflect cognitive processes that are assumed to be core determinants for 
health  behaviour.  The  bi-directional  arrow  between  self-efficacy  and  illness 
representations indicates the potential for one to influence the other.  
 
Surrounding  the  core  are  four  central  pillars  linking  the  broad  determinants  of 
behaviour.  Health  context  is  considered  an  entity  of  its  own  given  its  relevance  to 
studying self-management of a health condition. It is hypothesised that specific health 
related factors significantly influence self-management and therefore health as a context 
is  distinguished  from  the  socio-environment  context,  which  looks  at  family  and 
community  factors.  The  health  context  and  socio-environment  context  are  the  two 
categories of determinants where support for self-management is drawn. Broad arrows 
are detailed emanating from the determinant to illustrate the diversity and breadth of 
factors in the category represented by the determinant label. For example, health context 
may  consider,  health  education  received,  care  given  by  key  health  professionals, 
membership  of  disease-related  support  groups  amongst  others.  The  specific  factors 
considered in this study are listed under each of the broad determinant headings in Table 
4.1. A connection between the broad determinants is implied by the concentric ring of 
pillars.  
 
Two factors – process and determinants - form the essence of what is meant by self-
management  in  this  study.  Hence  self-management  is  positioned  surrounding  these 
factors and arrows connect the terms “self” and “management” to illustrate the dynamic 
nature of self-management itself. As detailed in preceding chapters the ability to self-
manage  fluctuates  as  the  determinants  change  and  the  capacity  of  the  individual  is 
stretched.  
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Table 4.1 
Hypothesised determinants of self-management 
Personal Attributes  Diabetes traits  Socio-environment 
context  Health context 
Gender 
Age  
Self-efficacy 
Locus of control – 
internal (LOCi) 
Emotional distress (DD) 
Illness representations 
Type of diabetes 
Duration of condition 
Therapeutic regime 
Co-morbidities 
Familial diabetes pattern 
Birthplace 
Migration period 
Marital status 
Locus of control – others 
(LOCo) 
Employment status 
Occupation 
Schooling 
Post-secondary education 
Residential location 
Residential home 
Residential occupants 
Financial status 
Financial hardship 
Health care costs 
Health funding 
Government subsidy 
DiabetesWA 
Support group 
NDSS 
Diabetes education – part 
& present 
Locus of control – 
doctors (LOCdr) 
Health education topics 
Consults with HCP 
Diabetes education source  
Self-determination 
support (SDShcp) 
Note:  NDSS  =  National  Diabetes  Supply  Scheme.  HCP  =  health  care  provider.  SDShcp  =  self-
determination support by health care providers 
 
 
CHAPTER SUMMARY 
 
In  conclusion,  despite  a  cogent  theoretical  substantiation  of  the  main  constructs 
underlying this study, little attention has been directed in a coherent fashion to the 
multifactorial nature of self-management. Whilst several researchers have developed 
conceptual  models  on  self-management,  few  have  integrated  and  assessed  socio-
cognitive perspective of self-regulatory theory holistically. None have structured their 
research  to  investigate  diabetes  self-management  using  instruments  to  assess  self-
regulatory  processes.  In  light  of  these  limitations  a  more  complex  and  inclusive 
conceptual model to address the relatively underdeveloped theoretical substantiation of 
diabetes  self-management  was  warranted.  Furthermore,  to  date  no  such  conceptual 
model has been developed and tested in the Australian context.   
 
The next chapter describes the methodological approaches used in this investigation. 
The conceptual model is revisited in order to identify the scales and other data that were 
used to assess the constructs in the model. 
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He that would perfect his work must first sharpen his tools. 
Confucius 
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CHAPTER OVERVIEW 
 
This chapter describes the design selected to provide the structure for the research study. 
The study setting, population and sample are outlined. Particular emphasis is given to 
the construction of the survey and the inclusion of established data collection scales and 
their links to the conceptual framework of the study. The statistical analysis undertaken 
is  detailed  and  in  particular,  coverage  of  the  procedural  requirements  for  structural 
equation modelling is comprehensive. Finally ethical issues are elaborated.  
 
The aim and objectives of the study were previously described in full in Chapter 1. The 
methodological  approach  considered  how  best  to  provide  empirical  evidence  to 
substantiate  a  conceptual  model  of  diabetes  self-management  and  address  the  three 
research objectives, which were to: 
1.  Identify  determinants  that  are  associated  with  diabetes  self-management 
behaviours, 
2.  Ascertain  the  interrelationship  amongst  self-efficacy,  illness  representations, 
self-regulation and self-management behaviours and 
3.  Determine the requirements for self-management in persons with type 1 and 
type 2 diabetes. 
This chapter provides an explanation of how the study purpose was realised. 
 
 
STUDY SETTING 
 
The study was conducted in Western Australia (WA), the largest  state in Australia, 
occupying more than 2,500,000 square kilometres or a third of the continent (Western 
Australia Facts, n.d.). The population in 2008 was almost 2,200,000, with the majority 
(73.5%)  residing  in  or  near  to  the  Perth  metropolitan  area  (Australian  Bureau  of 
Statistics, 2006b; 2009a). There are eight health regions in WA (see Figure 5.1), and 
participants across all these regions were sought. 106 
 
  
 
 
(Modified from: Government of Western Australia, 2006b and Avis, 2010). 
Figure 5.1. Health regions of Western Australia 
 
 
STUDY DESIGN 
 
This  study  employed  a  non-experimental,  cross-sectional  design,  involving  the 
collection of a large data set at one point in time. This design was selected because it 
was  more  feasible  than  a  longitudinal  study,  which  was  not  possible  practically  or 
financially  (Newman,  Browner,  Cummings  &  Hulley,  2001).  Furthermore,  a  cross-
sectional design was ideally suited to the planned study because a design of this nature 
facilitates the description of variables, their distribution patterns or prevalence and the 
associations between variables (Hulley, Newman & Cummings, 2001; Newman et al., 
2001).  Thus  in  this  study,  variables  influencing  self-management  behaviours  were 
explored  to  better  understand  the  concept  of  self-management  in  the  person  with 
diabetes.  
 
Despite  having  widespread  application  the  cross-sectional  design  is  not  without 
weaknesses. One concern levied at cross-sectional designs is the inability to predict 
causal  relationships  from  the  findings  (Berg  &  Latin,  2004;  Newman  et  al.,  2001). 
Although, inferences about cause and effect associations can be made by the researcher, 
they are not necessarily predictive in determining the direction of these relationships 
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(Newman et al. 2001; Weijman et al., 2005). However, a cause and effect relationship 
was not being sought in the present study; instead the interrelationship between the 
variables was the focus of the study. The value of the study lies in its ability to consider 
the synergy between multiple variables within the context of self-management and for 
this the cross-sectional design is ideally suited. 
 
 
STUDY PARTICIPANTS 
 
A convenience sample of individuals with diabetes in Western Australia was sought 
from a variety of sources.  In an attempt to gain a representative sample and avoid 
selection bias, people with diabetes were accessed through several different channels to 
avoid a cohort that was more or less self-managed than the general population of people 
with diabetes. For example, members of the DiabetesWA organisation may be more 
effective self-managers than those not accessing this service to support their diabetes 
management. As Whittemore and Melkus (2008) indicate, sampling strategies should 
attempt to increase the likelihood that the study sample and the population of interests 
share  the  same  characteristics.  Accordingly,  participants  were  sought  from  Western 
Australia from the following sources: 
  DiabetesWA organisation  
  National Diabetes Services Scheme (NDSS)  
  Diabetes support groups. 
 
The DiabetesWA organisation is a non-profit organisation established in 1965. At the 
time of the study DiabetesWA was part of a larger organisation, Diabetes Australia 
Incorporated,  comprising  eight  state  and  territory  branches.  DiabetesWA  supports 
people with diabetes in a variety of ways, including the provision of self-management 
products,  education  services  and  personalised  assistance  to  both  the  person  with 
diabetes and their carers; conducting research; raising public awareness and providing a 
forum  to  enable  the  development  of  policies  influencing  national  diabetes  care 
(DiabetesWA, 2006a). At the time the study was planned membership of DiabetesWA 
was approximately 15,500 (A. Jones, personal communication, May 15, 2007).  
 108 
 
A second source of accessing participants was through the NDSS. The NDSS is an 
Australian Government initiative providing access to subsidised health care products 
specific to diabetes self-care management, for example syringes, needles and blood and 
urine glucose testing equipment (Department of Health and Ageing, 2006). Registration 
with the scheme is free and open to Australian residents, who have been diagnosed with 
diabetes  by  a  medical  practitioner  and  hold  a  current  Australian  Medicare  card. 
Although the scheme is coordinated by Diabetes Australia, scheme registrants are not 
required to be a member of Diabetes Australia. As of June, 2005 there were almost 
718,000 people with diabetes across Australia registered with the scheme (Murphy, 
2005a),  with  almost  70,000  from  Western  Australia  (Murphy,  2005b).  People  with 
diabetes  can  obtain  supplies  through  an  individual  mail  order,  with  supplies  being 
dispensed from a central warehouse in Perth, or direct though recognised pharmacy 
NDSS sub-agencies. At the time of the data collection for this study there were 30 
metropolitan  and  18  country  pharmacy  NDSS  sub-agents  (Diabetes  WA,  2006b). 
Sourcing participants through this scheme provided access to approximately 75% of the 
population with diabetes in the state and therefore it was felt that a sample derived from 
this source would be more representative of the overall population with diabetes. 
 
The  third  source  of  recruiting  participants  was  through  diabetes-specific  support 
groups.  Support  groups  are  initiated  and  formed  by  people  with  diabetes  to  offer 
support, share information and experiences with other members (DiabetesWA, 2006c). 
They  are  usually  coordinated  by  the  members  of  the  group,  rather  than  a  health 
professional; although health professionals are often invited to be a guest speaker at 
support group meetings, which are generally scheduled monthly. At the time of the 
study there were 22 metropolitan and seven country diabetes related support groups 
(DiabetesWA, 2006c). Membership is small, each group comprising approximately 10 
to 25 people. The sample gained through this means was likely to be small and given 
the profile of users was unknown it was not felt that it would bias the sample. 
 
Other means of recruiting participants were considered, including accessing patients 
through the newly established chronic disease programmes. However, at the time of 
data collection these programmes were just beginning to evolve and were available 
only for people residing in some localities in north and south metropolitan health areas. 
In addition, the number of people in the programmes was small and catered for people 109 
 
with  chronic  diseases,  not  just  diabetes.  Consideration  was  also  given  to  accessing 
people  with  diabetes  through  health  professional  run  diabetes  self-education 
programmes conducted across the State. Whilst the potential numbers for recruitment 
was  promising,  it  was  argued  that  recruitment  would  be  biased,  given  that  people 
attending  these  education  groups  could  be  more  effective  self-managers  than  non-
attendees.  Furthermore,  the  ethical  approval  to  recruit  through  these  education 
programmes was substantial, requiring an ethical application and approval to be gained 
from each community health area and hospital. It was therefore deemed impractical to 
recruit from this source. 
 
It  is  estimated  that  there  are  between  70,000  and  100,000  people  with  diabetes  in 
Western Australia (Diabetes WA, 2006d; Murphy, 2005b). Sample size estimates to be 
representative of the population at a confidence level of 95% and margin of error ±3%, 
was calculated to be between 1051 and 1056; if the margin of error was ±3.5%, sample 
size needed to comprise between 776 and 778 participants (National Statistical Service, 
n.d.). The final study size was constrained by the number of people willing to complete 
and return the postal survey. It is well recognized that mailed questionnaires can have a 
poor response rate, typically less than 50% (Leedy & Ormrod, 2005). In fact, Newman 
(as cited in Wolfer, 2007) suggests that public participation in surveys  has dropped 
dramatically, with return rates between 10% and 50% more realistic. Previous surveys 
from DiabetesWA indicated a return rate of 10% (J. Hart, personal communication, 
November 11, 2006). However, despite potentially low response rates, a postal survey 
was considered the most feasible approach to inform the study aim and objectives and to 
access  participants  residing  in  disparate  locations  in  Western  Australia.  Hence, 
assuming a 10% return rate it was considered necessary to approach 10% (10,000) of 
the population with diabetes in Western Australia to be a part of the study in order to 
achieve a minimum of 1,000 participants. The eventual response rate for the study was 
10.2% which equates to 1023 respondents. Given the representative sample calculations 
the sample size was sufficient to be assured that it was reasonably representative of the 
population. 
 
Inclusion criteria for the study were adults, over 18 years, no upper age was set to 
enable all ages to be involved and therefore be representative of the population. All 
participants had to be diagnosed with diabetes, primarily type 1 or type 2. In addition it 110 
 
was necessary that participants were literate in English to at least upper primary level to 
permit comprehension and completion of the survey. 
 
 
STUDY SURVEY 
 
A survey titled “Well being of people living with diabetes: 2007 survey” was developed 
for the study (Appendix B). The survey was structured in three sections; the latter two 
included a range of scales relevant to the variables of interest. The sections were:  
  Section 1 - Personal details 
  Section 2 – Diabetes 
  Section 3 - Diabetes and You.  
 
The title of the survey, the invitation to participate in the study (Appendix C) and the 
layout  of  the  survey  were  designed  to  be  as  user  friendly  as  possible.  Given  the 
survey‟s length its appeal was deemed imperative to increase the willingness of people 
to complete it. To overcome potential low return rates, which can adversely effect the 
validity and reliability of the data, Leedy and Ormrod (2005) advise on the need to 
“…rely on the power of persuasion to gain cooperation” (p. 193). To persuade, they 
recommend due care when composing covering information to ensure that the personal 
value  of  completing  the  questionnaire  is  stressed.  Dillman‟s  work  in  1991  on  the 
determinants of survey response rates still remains relevant today. Following a review 
of  related  studies  Dillman  concluded  that  the  techniques  contributing  to  improved 
response rate could be grouped into three design considerations “reduction of perceived 
costs  (e.g.  making  the  questionnaire  appear  easier  and  less  time-consuming  to 
complete),  increasing  perceived  rewards  (e.g.  making  the  questionnaire  itself 
interesting to  fill  out) …  and increased trust  (e.g. by use of official stationery  and 
sponsorship)”, (1991, p.233). Further, Taylor, Kermode and Roberts (2007) emphasised 
that a professionally prepared questionnaire influences the recipient‟s confidence in the 
researcher‟s capabilities and thus may favourably impact return rate. Accordingly, these 
principles were applied in the preparation of survey and participant information. 
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Instrument Selection 
An  overwhelming  plethora  of  measuring  instruments  (scales)  had  varying  degrees  of 
relevance to the present study and the conceptual issues being explored. These scales had 
been designed to be either general or condition specific measures, for example there are 
general self-efficacy scales and disease specific self-efficacy scales, including diabetes. 
Some instruments have been used extensively over the last decade and others are recent 
developments.  Despite  voluminous  amounts  of  diabetes  research  there  remains 
controversy surrounding many of the measuring instruments used in these studies. As a 
consequence considerable time was taken in the identification, sourcing and selection of 
the  most  appropriate  instruments  to  provide  answers  to  the  research  questions  in  the 
present study. Appendix D contains a summary of issues pertinent to the selected scales. 
To assist instrument selection several criteria were established to guide this process; these 
were: 
  Instrument content must capture underlying concepts specific to study. 
  Demonstrated validity and reliability. 
  Diabetes specific instrument (if available) rather than a general instrument. 
  Given  several  instruments  were  to  be  combined  into  a  large  survey  the 
instruments had to - 
o  use a Likert scale for ease of completion and  
o  be concise to avoid over burdening the participant and to encourage a 
stronger response rate. 
Permission  to  use  all  instruments  that  were  finally  selected  was  gained  from  the 
relevant developers where appropriate.  
 
A further requirement for the present study necessitated a change to the rating scales to 
gain  consistency and  avoid  confusion for those completing it. Each of the selected 
scales used between five and ten response categories. An even number of response 
categories was selected to force the participant to make a choice, indicating their degree 
of agreement or disagreement, rather than being non-committal. This is not an unusual 
approach;  Devlin,  Dong  and  Brown  (1993)  found  that  greater  discrimination  was 
possible when a four point scale was used compared to a five point scale. Further, 
Leedy  and  Ormrod  (2005)  caution  researchers  about  using  an  uneven  rating  scale 
because of the implications for the research findings if participants have been allowed 
to “straddle the fence by including a no opinion or other neutral response” (p. 187). 112 
 
With these issues in mind it was decided to use a four point Likert response scale across 
all of the established scales, except for the ADDQoL. The ADDQoL is a five-point 
scale; however, a fifth element in the response categories was the rating “the same” to 
indicate no change and it was therefore considered valid to retain. The scoring for this 
choice  was  zero.  Re-coding  of  the  scoring  method  used  in  the  questionnaire  was 
required for analytic purposes and to meet the terms of agreement for use of one of the 
tools  (the  ADDQoL).  Following  re-coding  „1‟  indicated  something  that  was  more 
problematic  through  to  a  negative  „-3‟  which  equated  to  something  that  was  less 
problematic in nature.  Seven established instruments were used in this study; Table 5.1 
presents a summary of the instruments used. Other survey items were also used to 
supplement the data obtained from these scales and to ensure the contextual variables 
were all assessed. 
 
Table 5.1 
Study measurement instruments 
Study variable  Measurement  Instrument 
abbreviations 
Illness representations  Brief Illness Perception Questionnaire   BIPQ 
Personal attributes  Diabetes Management Self-Efficacy scale 
Diabetes Distress Scale 
Multidimensional  Health  Locus  of  Control  scale  – 
internal  
DMSE 
DD 
LOCi 
Self-regulation  Diabetes Empowerment Scale  DES 
Health context  Health Care Climate Questionnaire 
Multidimensional Health Locus of Control scale - doctor 
HCCQ 
LOCdr 
Socio-environment 
context 
Multidimensional Health Locus of Control scale – others  LOCo 
Diabetes self-
management behaviour 
outcome 
Audit of Diabetes-Dependent Quality of Life  ADDQoL 
 
 
 
DATA COLLECTION PROCEDURE 
 
Validating the Survey 
Prior to the data collection phase an attempt was made to validate the measurement 
instruments and confirm that they assessed the concept(s) they purported to (Wolfer, 113 
 
2007).  Hence,  the  extent  to  which  inferences  can  justifiably  be  made  from  these 
operationalisations  is  determined  (Trochim,  2006).  Although  the  selection  of 
instruments was based on empirical evidence and previous validation, this occurred in 
other contexts and for other purposes. The validity for the ways in which the scales were 
used in this Australian study was yet to be confirmed. Construct validation approaches 
used in the present study included face and content validity. Face validity refers to the 
professional  judgment  made  by  an  assessor  that  items  appear  to  assess  a  concept; 
conversely content validity refers to whether the items assess the breadth of the concept 
(Kumar, 2005; Wolfer, 2007).  
 
The  validation  testing  of  the  scales  involved  the  distribution  of  written  information 
detailing the constructs to be assessed in the study to a review panel of eight people. 
The review panel was comprised of two people from each of the following categories: 
lay person, person with diabetes, academic and health professional considered expert in 
the field of diabetes. The items, including scale items that were to be used to assess the 
constructs, were delineated adjacent to the respective construct and the panel asked to 
consider  both  face  and  content  validity.  Specifically,  panel  members  were  asked  to 
judge if the designated scales assessed what they were supposed to be assessing, at the 
same  time  deliberating  on  the  assessment  items  to  judge  whether  they  were 
representative of the dimensions of each of the constructs.  
 
The feedback from the review panel was favourable and suggestions to improve the 
survey  were  minimal.  Based  on  the  feedback  several  questions  were  amended  to 
improve  clarity  and  a  few  questions  were  added  to  better  meet  content  validity 
requirements.  There  were  no  concerns  raised  with  the  existing  scales  that  were 
incorporated into the study survey. The principal criticism was levied at the length of 
time taken to complete the survey and the review panel recommended a review of the 
survey‟s length. Accordingly, where feasible, short versions of the chosen established 
instruments/scales were substituted for the longer version, for example the BIPQ was 
used as opposed to the longer IPQ-R (Illness perception questionnaire - revised). These 
modifications were crucial to prevent the length of the survey being a deterrent to its 
completion. The shorter version of the survey was administered to two different lay 
people  to  those  comprising  the  original  review  panel,  who  indicated  the  time  to 
complete the survey was 25 to 30 minutes and was considered more acceptable.   114 
 
Recruitment 
Participants were recruited from three sources, as identified earlier, the Diabetes WA 
organisation, National Diabetes Services Scheme (NDSS) and diabetes support groups. 
A total of 10,000 surveys were distributed throughout the months of May to December, 
2007, inclusive. Each survey was contained in an envelope addressed with the words 
“Your experience with diabetes will be a great help: Please consider this request”. This 
phrasing was selected based on input from the review group. The envelope contained 
information about the study, instructions for its completion and a return paid envelope. 
 
Diabetes WA Organisation 
Membership  for  the  DiabetesWA  organisation  is  renewed  annually  and  primarily 
administered  at  quarterly  intervals.  DiabetesWA  offered  to  insert  the  survey  and  a 
return  paid  envelope  in  the  June  and  September  2007  mail-out  accompanying  the 
membership renewal card. It was felt the survey was less likely to be overlooked if it 
was in this mail-out, which may have occurred if it had been included in other mail-
outs  that  often  contain  numerous  promotional  materials.  Participants  were  not  pre-
notified of the study, although the organisation‟s support for the study could be implied 
given  its  inclusion  in  membership  business  material.  Three  thousand  surveys  were 
distributed by this method. 
 
National Diabetes Services Scheme  
Distribution  through  the  NDSS  occurred  throughout  May  to  December,  2007  and 
accounted for the largest proportion of the surveys distributed (6,613). Several methods 
to  access  participants  through  the  NDSS  were  used.  The  first  method  involved 
accessing rural  NDSS sub-agents.  Rural  pharmacies administering the  scheme were 
selected from the available list of 18 NDSS sub-agencies and individually contacted by 
phone  by  the  researcher  to  request  their  involvement  in  distributing  surveys  to 
customers with diabetes attending the pharmacy. Sixteen of the 18 sub-agencies were 
available to assist at the time of the phone contact. A package of surveys was posted to 
each of the pharmacies; the quantity supplied was based on the pharmacist‟s estimates 
of typical monthly attendance rates for NDSS supplies and therefore varied for each 
participating pharmacy. A reminder letter concerning the study was also included for 
the distributor, see Appendix E. The number of surveys distributed by this method was 
2,130.   115 
 
Surveys were also included in individual NDSS purchase requests. People with diabetes 
that belong to the NDSS scheme can request supplies via postal order. These orders are 
all processed in a central warehouse in Perth. The number of surveys distributed by this 
method was 1,483. 
 
Finally, surveys were included in metropolitan NDSS sub-agency requests for diabetes 
related  supplies.  Supply  requests  required  by  sub-agencies  are  ordered  in  bulk  and 
processed at the central warehouse. The National Diabetes Services Scheme sub-agents 
received prior notification of the study via e-mail correspondence to inform them of the 
study  and  request  their  assistance  in  distributing  surveys  to  customers  if  their  sub-
agency required supplies during the survey dissemination period. The reminder letter 
concerning the study was also included in the mail-out for the distributor. The number 
of surveys distributed by this method was 3000. 
 
Diabetes Support Groups 
Of  the  29  independent  diabetes  support  groups,  18  were  considered  suitable  and 
individually  contacted  by  phone  by  the  researcher  to  request  their  involvement  in 
distributing surveys to support group members. Several support groups were considered 
inappropriate for this study, primarily because they were for groups where English was 
not  the  primary  language,  or  where  the  group  was  not  specifically  established  for 
people with diabetes, for example peripheral neuropathy support groups and some were 
not currently meeting due to low membership or were not scheduled to meet during the 
data  collection  period.  Each  group  convenor  was  contacted  to  gain  approval  and 
support for their role in distributing the survey to group members. The surveys were 
posted  to  the  support  group  convenor  for  distribution  at  the  subsequent  meeting, 
together with the study reminder letter. The quantity supplied varied depending on the 
size of the support group. The number of surveys distributed by this method was 387.  
 
It is usual practice with mail-out surveys to include measures to maximise the return 
rate. Generally this is achieved with follow up contact, for example, telephone or e-mail 
messages, reminder mail letters and/or a second round mail-out of the survey. Given the 
survey was distributed randomly, without identifiable details being available it was not 
possible  to  make  contact  with  those  who  had  received  the  survey.  However,  in 
appreciation of the support provided by the various distributors all received a thank you 116 
 
card and a gift of assorted tea and gourmet biscuit products. Further mail-outs were 
considered but  were  cost  prohibitive and therefore ruled out,  hence, as emphasised 
earlier, the importance of the initial presentation of the survey was paramount.  
 
 
DATA ANALYSIS 
 
All  data  was  processed  and  analysed  using  the  Statistical  Package  for  the  Social 
Sciences (2007) and Amos™ 16.0 (Arbuckle, 2007). The former package was used to 
analyse the data to  provide answers to  the study  research questions  and to  identify 
variables for further testing within the proposed model of self-regulation in diabetes, 
whilst  the  latter  package  enabled  structural  equation  modelling  (SEM)  to  firstly 
determine  the  best  predictors  of  diabetes  management  self-efficacy,  illness 
representation, self-regulation and self-care behaviours and secondly to verify the self-
management in diabetes model developed for this study.  
 
 
Instrument Validity and Reliability 
Preliminary work on the study instruments was conducted prior to their inclusion in 
analytical  procedures.  Given  the  number  of  established  scales  in  the  survey, 
investigative work to explore their psychometric properties before using their scores to 
develop a model of self-management in people with diabetes was deemed essential. 
Furthermore, given the collective scores derived from the scales were to be used to 
reflect the constructs of the model the appropriateness of these scales  needed to be 
substantiated.  This  is  also  imperative  groundwork  for  structural  equation  modelling 
techniques, which include as part of the preparatory work confirmatory factor analysis 
procedures. 
 
Validity of the survey was addressed as described earlier, yet to be determined was its 
reliability.  Reliability  refers  to  the  dependability  of  the  scales  to  assess  constructs 
consistently over time, between observers/raters and across items in the scales (Allen & 
Bennett, 2008; Francis, 2007; Wolfer, 2007). Reliability of the scales had previously 
been established by the respective developer(s); however, the equivalence reliability of 117 
 
the items  forming the scales  and/or its  subscales  in  the present  study  needed to  be 
checked given item interpretation and congruency amongst items could be influenced 
by the Australian context.  
 
The standard reliability statistic, Cronbach‟s alpha, was used to provide an index of 
equivalence  reliability  or  internal  consistency  of  the  instruments.  Cronbach  alpha 
coefficients  with  a  correlation  above  .7  are  generally  considered  adequate  and 
coefficients .8 or more considered excellent (Allen & Bennett, 2008; Francis, 2007; 
Hulley,  Cummings,  Browner,  Grady  &  Newman,  2007);  although,  it  has  also  been 
suggested that in exploratory studies some leniency of the alpha value is acceptable and 
in these circumstances alpha values as low as .6 may be permissible (Garson, 2008). 
These values were considered in deciding on the reliability of the scales incorporated 
into the present study.  
 
Table 5.2 presents a summary of internal consistency reports, a full description of this 
analysis is provided in Appendix F. Where internal consistency was less than the more 
lenient  minimum  coefficient  value,  i.e.  α  <  .6,  caution  was  later  assumed  in  the 
interpretation of the study findings. This particularly applied to the BIPQ scale and the 
items measuring cognitive illness representations; although it should be noted that this 
instrument is comprised of eight discrete dimensions which are independent dimensions 
and therefore unidimensionality of the scale was not expected to be high. With the 
exception of the BIPQ the other scales and subscales were considered adequate for 
further multivariate analysis and inclusion in the model testing.  
 
 
Summary Statistics 
Analytical  procedures  were  conducted  to  determine  the  summary  statistics  for  the 
scales. The scales and subscales were used to assess different constructs of the model 
and in the analysis they were interpreted relative to these constructs. Hence, it was 
necessary to establish how the scales performed with the study cohort and through this 
screening process flag any potential threats to their inclusion in subsequent multivariate 
analyses. A description of this analysis is provided in Appendix F and summarised here. 
 
The  instruments  were  analysed  using  the  mean,  medium  and  mode  as  measures  of 
central tendency and standard deviation as a measure of variability. The range was also 118 
 
considered  to  indicate  spread  of  the  scores  and  boxplots  referred  to  for  visualising 
outliers, whilst graphical displays were used to illustrate the distribution of the scores 
for  each  scale.  Symmetry  of  the  distribution  was  explored  and  statistics  measuring 
skewness and kurtosis considered. The degree of skewness or kurtosis was measured 
using the z distribution as described by Field (2009) and Tabachnick and Fidell (2007). 
For psychometric purposes values for skewness and kurtosis coefficients should not 
exceed plus or minus two, with some leeway for large samples (Field, 2009; Munro, 
2005; Tabachnick & Fidell, 2007; Weinberg & Abramowitz, 2008). Where summary 
statistics deviated from the norm the implication(s) of this were taken into account in 
subsequent analyses. 
 
Table 5.2 
Summary of the scales and subscales reliability statistics 
Scale  Cronbach 
alpha 
α 
Inter-item 
correlations 
r 
Audit Of Diabetes-Dependent Quality of Life (ADDQoL)  .95  .28 - .77 
Brief Illness Perception Questionnaire (BIPQ)  .67  -.02 - .52 
Emotional representation   .67  .05 
Cognitive illness representation  .51*  -.11- .52 
Diabetes Distress Scale (DD)  .93  .15 - .73 
DDe Emotional burden  .87  .40 - .68 
DDhcp Health care provider related distress  .85  .46 - .73 
DDr Regimen-related distress   .86  .35 - .69 
DDi Interpersonal distress  .85  .66 - .70 
Diabetes Empowerment Scale (DES)     
SRgs Setting and achieving goals  .90  .31 - .72 
SRa Assessing dissatisfaction and readiness to change   .74  .02 - .68 
Diabetes Management Self-Efficacy Scale (DMSE)  .92  .11 - .80 
DMSEd Diet management  .92  .39 - .80 
DMSEpa Physical activity management  .83  .34 - .69 
DMSEbg Blood glucose management  .68  .27 - .67 
DMSEm Medication management  .75  .38 - .72 
Health  Care  Climate  Questionnaire  –  Self-determination 
support by health care providers (SDShcp) 
.93  .56 - .79 
Cognitive self-determination support  .88   .67 - .76 
Emotional self-determination support  .85  .56 - .78 
Multidimensional Health Locus of Control scale (MHLC)     
LOCi Internal locus of control  .83   .34 - .56 
LOcc Chance locus of control  .84  .29 - .68 
LOCdr Locus of control by doctors  .69  .40 - .46 
LOCo Locus of control by others  .66  .38 - .40 
Note: *α < .6 
 119 
 
The summary statistics of the scales suggest that normality of the distribution was at 
times violated. Several scales/subscales demonstrated almost a bimodal shaped curve, 
with a secondary peak at the highest range of the scoring scale. This was particularly the 
case for the DES, DSMES, HCCQ and the LOCdr subscale of the MHLC scale. The 
secondary  analysis  to  determine  the  scales‟  ability  to  discriminate  between  factors 
suggested  that  these  scores  may  be  attributed  to  people  with  the  following 
characteristics:  retired,  aged  over  65  years,  widower,  currently  attending  diabetes 
education, member of a diabetes support group, managing their diabetes with lifestyle 
interventions  and  finding  it  easy  to  meet  these  costs.  Further,  several  group 
characteristics seemed to be highly associated with the scales: age, managing diabetes 
costs,  work  status  and  marital  status.  To  a  lesser  extent  gender,  diabetes  duration, 
membership  of  DiabetesWA,  belonging  to  a  diabetes  support  group  and  attending 
diabetes education programmes  were also  distinguishing characteristics  that affected 
performance  on  the  scale.  Marginal  influence  was  noted  for  level  of  schooling, 
registration  with  the  NDSS,  presence  of  co-morbidities  and  type  of  occupation. 
Following  this  analysis  it  was  concluded  that  subject  to  normality  adjustment 
requirements further analyses using these scales could be continued with a degree of 
confidence in the accuracy and claims of the main analyses. 
 
Summary Statistics of Scales by Factors 
Given the purpose of the study was to design and validate a model of self-management 
it was deemed necessary to establish how the scale performed across different factors 
(groups), for example type of diabetes, to see if any discrepancies could be accounted 
for. The factors tested included all of the independent variables in the study.  
 
To determine if differences existed between factors, the independent samples t-test or 
the equivalent non-parametric Mann-Whitney U test was used to test for differences 
between  two  independent  sample  means.  An  one-way  between  groups  analysis  of 
variance  (ANOVA)  or  the  non-parametric  Kruskall-Wallis  test  was  used  to  test  for 
differences between three or more independent sample means (at alpha = .05). The 
parametric  tests  were  used  where  assumptions  of  normality  and  homogeneity  of 
variance  in  group  scores  were  met.  However,  where  assumptions  were  violated 
parametric testing was overridden and non-parametric testing prevailed. The Levene‟s 
test for Equality of Variances was used to detect unequal amounts of variability in the 120 
 
scores.  If  the  Levene‟s  test  indicated  unequal  variance  the  Welch‟s  t-test  for  equal 
variance not assumed was employed.  
 
Normality  testing  applied  the  Shapiro-Wilk  test  in  preference  to  the  Kolmogorov-
Smirnov test given the former is more powerful and suited to sample sizes of less than 
2000 (Allen & Bennett, 2008; Öztuna, Elhan & Tüccar, 2006). A significant Shapiro-
Wilk test suggests violation of the normality assumption. To aid  the analysis visual 
indicators included the use of Q-Q (Quantile-Quantile) plots, histograms and boxplots, 
the latter being appropriate for visual confirmation of heterogeneity of variance. If the 
visual indicators contradicted the Shapiro-Wilk test a parametric test was used. Allen 
and Bennett (2008) consider this appropriate practice, cautioning that the Shapiro-Wilk 
test can be over sensitive and the t-test is “…robust against small to moderate violations 
of the normality assumption, provided the sample size is reasonably large (40+), and 
group sizes are relatively equal” (p.52). Where parametric and non-parametric tests both 
indicated significance across a variable as per convention the parametric test is reported 
because  of  its  greater  power,  providing  normality  was  not  contravened  (Allen  & 
Bennett, 2008). Where ANOVA was significant, differences in pairs of means were 
determined using post hoc analyses with Bonferroni tests. According to Munro (2005) 
the Bonferroni protects  against a type 1 error when pair-wise comparisons of mean 
scores are made. Where the findings of a Kruskall-Wallis test were significant pair-wise 
comparison  of  mean  scores  was  conducted  using  the  Mann-Whitney  U  test.  Munro 
(2005) suggest applying a Bonferroni correction to the pair-wise Mann-Whitney tests by 
dividing the significance level (α = .05) by the number of the comparisons, with the 
obtained score from this calculation being used as the significance level.  
 
From  this  analytical  approach,  the  influence  of  type  1  and  type  2  diabetes  on  the 
instrument‟s  performance  was  explored.  It  was  apparent  that  there  were  clear 
distinctions between those with type 1 and type 2 diabetes. People with type 1 diabetes 
tended to rate less impact of illness representations (p < .001); greater levels of diabetes 
distress (p < .001) – specifically greater emotional distress and interpersonal distress (p 
< .001), health care providers related distress (p < .01) and to a lesser extent regime 
related distress (p < .05); a worse QOL (p < .001); less reliance on chance (p < .01) and 
doctors (p < .001) to control diabetes; less support from health care professionals to be 
self-determined (p < .01); less self efficacy regarding blood glucose monitoring (p = 121 
 
.031) and a greater ability to appraise self-regulation (p = .036). These inconsistencies 
are important to establish in order to understand the distinct self-management models 
illustrated in Chapter 8 that emerged from the SEM analysis.  
 
 
Univariate and Multivariate Analysis 
In order to address the first two research objectives of the study, univariate analyses of the 
study‟s variables were necessary. Munro (2005) suggests that univariate analysis is the 
essential first step in understanding the data gained in a study. Accordingly, in the present 
study categorical data was summarised using frequencies and mode as an indicator of 
central tendency, whilst interval data was analysed using descriptive statistics, including 
the mean as a statistic of central tendency and the standard deviation as a statistic of 
variability. Throughout this analyses the findings were explored further to determine the 
representativeness of the study sample, in order to have some degree of confidence that 
the model derived from this study is relevant to the population of people living with 
diabetes in Western Australia.  
 
Ensuing  analysis  explored  the  relationships  amongst  the  independent  variables  and 
dependent  variables  pertaining  to  each  of  the  research  objectives.  To  identify 
statistically significant differences between mean scores on the independent variables 
against participant characteristics, both parametric and non-parametric tests, as well as 
graphical  displays  (described  earlier)  were  used.  To  determine  if  relationships  exist 
between ordinal variables, correlation analyses were used (α = .05). The assumptions of 
normality  and linearity  of data was first  tested using the Shapiro-Wilk statistic and 
scatterplots. Linearity is accepted where the line of best fit is considered low (.26 to .49) 
or above; beneath this range linearity is not established (Munro, 2005). Spearman‟s rho 
instead  of  Pearson‟s  product-moment  correlation  is  reported  given  that  the  linearity 
assumption  (integral  to  the  latter  type  of  correlation)  was  not  supported.  Nominal 
variables were analysed used Pearson‟s chi-square test of contingencies. The effect size 
of the association is calculated using Cramer‟s V test, with the result being converted to 
Cohen‟s  w.  According  to  Cohen  (1988)  an  effect  size  (based  on  r  or  w)  of  .1  is 
considered a small effect, .3 a moderate effect, whilst .5 is accepted as large. However, 
others suggest that in social science research, an effect size of .5 or more is highly 
improbable, due to findings being influenced by several variables (Munro, 2005; Nolan 122 
 
&  Heinzen,  2008).  Thus,  some  leniency  in  the  interpretation  of  the  effect  size  is 
warranted in a study of this nature, although effect sizes of less than .1 are assumed to 
indicate little if any correlation. 
 
The findings from this analysis are presented in Chapters 6 and 7. Its particular focus 
was to scrutinise the variables most pertinent for inclusion in model testing.  
 
 
Structural Equation Modelling 
Structural  equation  modelling  (SEM)  confirmed  how  well  the  data  fit  the  proposed 
theoretical model. The advantages of SEM are presented in the final chapter, suffice to 
say here that it is increasingly recognised as a rigorous, superior form of multivariate 
analysis  which  combines  confirmatory  data  analysis,  factor  analytic  and  regression 
models  (Byrne,  2001,  2009;  Cunningham,  2008;  Hair,  Black,  Babin,  Anderson  & 
Tatham,  2006)  making  it  ideal  for  use  in  this  non-experimental  study  where  a 
conceptual model was proposed for testing.  
 
In SEM the term latent variables is used; this refers to the constructs in the model and 
includes both dependent variables (e.g. illness representations and self-regulation) and 
independent variables (e.g. diabetes distress and locus of control). These variables can 
be  further  distinguished  as  endogenous  latent  variables  that  are  synonymous  with 
dependent  variables  and  exogenous  latent  variables  that  are  synonymous  with 
independent  variables  (Byrne,  2009).  Multiple  potential  manifest  variables  were 
identified  firstly  through  theoretical  evidence  and  secondly  empirically  through  the 
univariate analyses conducted in this study. In consequence the indicators that appeared 
to have most relevance to the study were carried forward into the model testing phase.  
 
Model Testing 
To evaluate each model a graphical representation of the model was prepared; sample 
data attached to it and a covariance matrix generated using AMOS. Structural equation 
modelling techniques involve the establishment and testing of two types of models: 
measurement  models  and  structural  models.  A  measurement  model  depicts  the 
relationships between the observed variables and how they represent a construct, whilst 
a structural model considers how the constructs are interrelated and is concerned with 123 
 
the predictive nature of the constructs (Byrne, 2009; Hair et al., 2006). The approach 
used in this study followed the recommended two step SEM process where the first step 
involves validation of the items measuring the constructs and unidimensionality across 
all of the latent variables and secondly the structural model itself is tested (Anderson & 
Gerbing, 1988). The two step approach is deemed essential to forestall the validation of 
a theoretical model that is not grounded in reliable measurement units (Byrne, 2009; 
Cunningham, 2008; Hair et al., 2006; Schumacker & Lomax, 2004). In the first step 
confirmatory factor analysis (CFA) of one factor congeneric models was preformed to 
corroborate construct validity of the indicators or manifest variables used to represent 
the latent variables and their unidimensionality, and secondly the one factor models 
were  combined  and  the  fit  of  the  measurement  model  established  to  ensure 
discriminative  validity  of  the  latent  variables.  The  parameter  estimates  of  the 
measurement  models  were  assessed  and  judged  using  the  following  criteria: 
measurement  model  fit  using  the  Bollen-Stine  p  value,  path  estimates  (regression 
weights  i.e.  factor  loadings),  standardised  residuals  between  observed  and  fitted 
covariance values, modification indices (MI), correlation estimates and goodness of fit 
(GOF) measures. A fuller description of these criteria is presented later. In the second 
step the structural model depicting the links between the latent variables was tested and 
based on evidence from GOF measures the fit between the data and the hypothesised 
model is determined.  
 
Model Identification 
The SEM analysis is considered a priori, given the model is pre-specified and grounded 
in  theory.  The  nature  of  the  model  testing  planned  for  this  study  was  initially 
confirmatory, however model generation procedures allow for exploratory techniques to 
re-specify a model and gain fit if initial analysis results in rejection of the postulated 
model.  
 
All  models  tested using SEM must be overidentified if the modelling is  to  provide 
meaningful data to determine data fit with a proposed model (Tabachnick & Fidell, 
2007) For this to happen the degrees of freedom must exceed zero, i.e. the number of 
observations (covariance and variance values) must be greater than the number of free 
model parameters (Kline, 2005; Schumacker & Lomax, 2004). Whilst overidentified 
models  meet  this  criteria,  underidentified  models  have  more  parameters  than 124 
 
observations  and  justidentified  models  have  equal  number  of  parameters  and 
observations, therefore both of the latter models cannot be tested (Hair et al., 2006; 
Schumacker & Lomax, 2004). Identification of the model can be established by using 
the t-rule proposed by Bollen (1989) to calculate the degrees of freedom, such that df = 
½ k(k + 1) – t, where k = measured variables and t is the number of free parameters to 
be estimated (Cunningham, 2008; Hair et al. 2006; Kline, 2005). Thus when the t-rule is 
applied to the model shown below the calculation to determine degrees of freedom is:  
½ 3(3 + 1) / 6 [3 variances (error variance) + 0 covariances + 3 path regressions 
(factor loadings) + 0 residual variances) 
6 / 6 = 0 df 
In this case the model is justidentified and other than adding more observed variables 
model fit can not be calculated. An alternative approach is to force to equality two of 
the error variances (Byrne, 2001; Cunningham, 2008). Through this approach all models 
tested were able to be overidentified. 
 
Model Fit Criteria 
Goodness of fit measures were invoked in both the measurement and structural models 
to confirm similarities between observed and estimated covariance matrices (Hair et al., 
2006). The χ
2 statistic is the fundamental absolute GOF measure; however it is less 
sensitive with large sample sizes and with increasing parameters (Hair et al., 2006; 
Kilne, 2005). Moreover, it is not suitable where deviations from normality are evident. 
Normality  testing  on  both  univariate  and  multivariate  data  was  conducted  using 
boxplots and the z score for univariate data and Mahalanobis distance (D
2) and Mardia‟s 
coefficient for multivariate data. Results of this testing are reported in Chapter 8 and 
given it was demonstrated that the normality assumptions was violated at times, an 
alternative to the chi-square (χ
2) statistic was used. Based on recommended practice, 
non-normality was accounted for by the application of several procedures, including the 
application  of  Maximum  Likelihood  (ML)  for  parameter  estimations  in  conjunction 
with  the  Bollen-Stine  bootstrap  p  (BS-p),  (Byrne,  2001;  Cunningham,  2008;  Kline, 
2005; Schumacker & Lomax, 2004; Tabachnick & Fidell, 2007). The BS-p makes post 
hoc adjustments to provide a bootstrapped modification of the χ
2 by randomly drawing 
upon multiple sub-samples from the original data set to produce estimated coefficients, 
which  reflect  the  difference  in  the  variance-covariance  matrix  of  the  observed  and 125 
 
estimated  or  implied  model  (Cunningham,  2008,  Schumacker  &  Lomax,  2004, 
Tabachnick & Fidell, 2007). The invoked BS-p was then used to test model fit instead 
of  the  χ
2  statistic  (Cunningham,  2008).  Statistical  significance  infers  a  greater 
probability that the model fit results as a consequence of sampling variation and thus, in 
contravention to usual statistical practice, in SEM the model is rejected or considered 
for modification if the p value is .05 or less (Kline, 2005; Schumacker & Lomax, 2004). 
Conversely as the value of the BS-p value increases, the greater the probability that the 
data fits the model. In running the bootstrapping procedure, the number of bootstrap 
samples was set to 2000; whilst smaller sample sizes can be used when standard errors 
are examined (Arbuckle, 2007; Kline, 2005), it is considered appropriate practice when 
probability values (p values) are to be interpreted to use larger samples (Cunningham, 
2008; Division of Statistics and Scientific Computation, n.d.). The use of asymptotically 
distribution free (ADF) estimation was considered as an alternative to ML, however, 
many still consider ML robust even in the presence of non-normality and the ADF 
accuracy is optimum with sample sizes more than 2000 (Hair et al., 2006; Kline, 2005; 
Tabachnick & Fidell, 2007), and therefore its use was precluded in this study. 
 
Coupled with the BS-p other GOF indexes were used to confirm the fit of the model. 
Each index reflects different facets of the model and hence a combination of indexes 
substantiates the trustworthiness of the findings (Cunningham, 2008; Hair et al., 2006; 
Kline, 2005). The choice of the GOF index is crucial and Hair and colleagues (2006) 
recommend using three or four indices, including at least one incremental index and one 
absolute fit index, in addition to the BS-p. For the present study the absolute root-mean 
square  error  of  approximation  (RMSEA)  fit  index  was  included,  which  is  also  less 
sensitive where normality assumption is violated (Cunningham, 2008; Hair et al., 2006; 
Kline, 2005). In addition, AMOS produces 90% confidence intervals that provide some 
assurance about the precision of the fit. Incremental fit indices compare the test model 
to  an  uncorrelated  model  to  determine  the  proportional  improvement  in  fit 
(Cunningham, 2008; Hair et al., 2006). The incremental comparative fit index (CFI) was 
deemed a pertinent fit index to use in the study given it is less sensitive to distributional 
violations and model complexity (Cunningham, 2008; Hair et al., 2006; Kline, 2005; 
Tabachnick  &  Fidell,  2007).  Moreover,  it  is  one  of  the  predominant  fit  measures 
reported in the literature and is expected in major publications. To supplement the CFI 
the  Tucker  Lewis  index  (TLI)  index  was  taken  into  account.  The  final  index 126 
 
incorporated into the assessment was the goodness of fit index (GFI). Schumacker and 
Lomax (2004) claim this index considers the sum of the squared differences in the 
observed  and  reproduced  matrices  and  like  the  CFI  remains  one  of  most  reported 
indices in the literature (Cunningham, 2008). According to several researchers (Byrne, 
2001; Cunningham, 2008; Hair et al., 2006; Kline, 2005; Tabachnick & Fidell, 2007; 
Schumacker & Lomax, 2004) model fit using these indices can be assumed where the 
values are as follows: 
  Bollen Stine p     p > .05 
  RMSEA    p < .05 good fit; .05 to .08 satisfactory; < .1 adequate fit 
  CFI      p > .95 good fit; p > .90 satisfactory fit 
  GFI      p > .95 good fit; p > .90 satisfactory fit 
  TLI      p > .95 good fit; p > .90 satisfactory fit. 
A good model fit using CFI, TLI and GFI is assumed with values greater than .95, 
although values larger than .90 are considered acceptable. However, when fit is close 
i.e. indicated by values greater than .95, the chance of a type II error is minimised 
(Norris, 2005). Thus where possible the higher cut of value was adopted. 
 
Based on the Bollen-Stine p and GOF indices each model was accepted as is or required 
post hoc modifications  to  improve model fit.  Where modification appeared likely  a 
specification search was preformed to gain insight into what, if any, modification(s) 
could improve model fit. Where respecification of a model was deemed necessary it was 
informed by the following elements: 
1.  Path estimates 
Path estimates refer to the regression weights (factor loadings) and can range 
from 0 to 1. Generally regression weights .5 or more are considered adequate, 
with the most ideal being .7 or more (Hair et al., 2006). Regression weights less 
than .5 are examined further and may indicate  the need to  exclude the item 
related to it from further analysis. These weights offer insight into convergent 
validity,  with  higher  values  pointing  towards  items  that  converge  on  one 
common construct (Hair et al., 2006). An insignificant p value for a critical ratio 
(t-value) of a regression weight suggests the item reflected by the regression 
weight may be dropped from the model (Bryne, 2001; Schumacker & Lomax, 
2004). In conjunction with speculation about the item based on its regression 
weight the standardised multiple correlation (R
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also taken into consideration. The R
2 can range from -1.00 to +1.00 and is an 
indicator of the amount of variance in an item that can be explained by the 
construct (Hair et al., 2006). Thus it provides a measure of how well an item 
measures  a  construct.  A  R
2  above  .30  is  considered  the  threshold  for  item 
retention (Holmes-Smith, Coote & Cunningham, 2005). 
2.  Standardised residuals  
Residuals consider the difference between observed and fitted covariance values 
(Hair et al., 2006). Examination of the residual values identifies covariances or 
correlations  which  are  poorly  accounted  for  in  the  model  (Schumacker  & 
Lomax, 2004). The covariance residual values can be positive or negative, if less 
than 2 to 2.5 they are not considered a problem, however higher values infer 
error and one of the items involved may need to be excluded from the model 
(Byrne, 2009; Cunningham, 2008; Hair, et al., 2006). 
3.  Modification indices (MI) 
Indices of regression paths are used to determine which parameter, if any, when 
excluded  can  lessen  the  value  of  the  χ
2  statistic.  Modification  indexes  for 
covariance consider improvements in chi-square if error terms are permitted to 
correlate, whilst indexes for regression weights implicate paths between items 
that could be added or removed to gain improvement in model fit (Schumacker 
& Lomax, 2004). A modification index of 4 or more suggests that the fit of the 
model can be improved by freeing or adding a path or removing items (Hair et 
al., 2006). The value of 4 is usually accepted as the thresholds; in reality is 
slightly lower at 3.84, based on the critical value of χ
2 at 1 df (Cunningham, 
2008). The AMOS output includes values for expected improvement in the χ
2 
statistic by changing a parameter. Generally the parameter with the largest MI is 
modified first and then the effect on the respecified model rechecked. However, 
if the MI suggests fit could be improved by co-varying the error terms generally 
it is inadvisable as unidimensionality is lost through this process (Bryne, 2001; 
Cunningham,  2008).  Bryne  (2001) claims  the need for  covariance can result 
when  two  items  overlap.  In  such  a  situation  item  redundancy  is  likely  and 
therefore, one of the items should be removed from the model. 
4.  Correlation estimates 
The indicators for one factor measurement models are expected to be correlated, 
indicating that they are associated with each other. Correlations greater than .4 128 
 
are  acceptable  (E.  Cunningham,  personal  communication,  June  10,  2009). 
However, correlations between latent variables should be lower if the constructs 
are unidimensional, i.e. discriminatory. Discriminant validity between constructs 
is confirmed when correlations are less than .8 or .9; where higher than these 
values  it  suggests  the  constructs  are  too  similar  to  each  other  and  therefore 
discrimination is lacking (Cunningham, 2008). 
 
Based  on  the  above  mentioned  model  diagnostics  any  post  hoc  adjustment  was 
considered carefully. Where re-specification of a model was indicated the change had to 
be theoretically defendable and was not made in order to gain a good fit of the empirical 
data (Kline, 2005; Tabachnick & Fidell, 2007). As advised by Tabachnick and Fidell 
(2007) and Hair et al. (2006) one parameter at a time was freed, the model rerun with 
AMOS and the fit recalculated.  
 
To strengthen study findings two data sets were established for the type 2 study group. 
Jöreskog (1993) suggests that one half of a sample be used to calibrate the measurement 
model and the other half for its validation. Data was randomly split into equivalent 
calibration and validation samples. There was insufficient numbers to do this for the 
type 1 cohort. 
 
Several  SEM  programs  are  available,  including  AMOS  (Analysis  of  MOment 
Structures), LISREL (linear structural relations), EQS and MPlus. Amos was selected 
due to its user friendly graphical interface that makes it more amenable to those not 
from  a statistical  or mathematical  background.  It  is  also  the associated package for 
SPSS and articulates with the main database for the study. The results of the SEM 
analysis are provided in Chapter 8.  
 
 
ETHICAL CONSIDERATIONS 
 
Approval to conduct this study was granted by the Human Research Ethics Committee 
at Murdoch University, project permit number 2006/280 (Appendix G). Permission for 
survey  dissemination  was  also  sought  and  gained  from  Diabetes  WA  and  all 
participating NDSS sub-agents and support groups. 129 
 
Ethical guidelines recommended by the National Health and Medical Research Council 
(NHMRC) were adhered to throughout the study. All participants were provided with 
an information sheet and the purpose of the research disclosed. Consent to be involved 
in the study was implied with the completion and return of the survey, no separate 
consent form was required. At the start of the study, participants were advised their 
involvement in the study was voluntary and they had the right to withdraw from the 
study at any time without fear of recrimination. The anonymity of the participants was 
assured  as  only  de-identified  data  was  collected.  There  was  no  costs  incurred  by 
participants; the survey included a reply paid envelope. The only requirement was the 
time taken to complete the survey and therefore presented no foreseeable threat or harm 
to the respondent. 
 
All data will be kept secure for five years in a locked filing cabinet in the researcher‟s 
office,  in  accordance  with  NHMRC.  During  this  time  only  the  researcher  and 
supervisor will have access to the surveys.  
 
 
CHAPTER SUMMARY 
 
The study methodology used a cross-sectional approach for the collection of data. A 
large  purpose  designed  survey  was  constructed  using  validated  and  reliable  scales. 
Participants were sought through a variety of sources in order to gain a representative 
sample of the population living with diabetes in Western Australia. Using univariate, 
multivariate and SEM analysis the data collected were analysed.  Findings from the 
study are presented in the next three chapters. 
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CHAPTER OVERVIEW 
 
Chapter 6 is the first of the results chapters presenting findings primarily related to the 
independent and dependent variables of the study and how these relate to the scales and 
subscales used in the study. In addition, evidence is gained to support the identification 
of factors associated with diabetes self-management and hence provides  preliminary 
information  towards  addressing  the  first  research  objective  of  the  study.  Data  are 
scrutinised using the univariate analytical procedures described in the previous chapter. 
Together with the findings presented in the second results chapter, factors are identified 
for further analysis using SEM to answer the third research objective. The findings of 
model testing are addressed in Chapter 8, the final results chapter. 
 
This  chapter  presents  the  findings  from  the  univariate  analysis  in  keeping  with  the 
conceptual model proposed for the study, illustrated in Figure 4.11, thus results are 
detailed as they pertain to one of the four determinants of self-management and the 
associated factors detailed in Table 4.1. The findings are discussed in light of evidence 
from other empirical work in the field of diabetes.  
 
 
UNIVARIATE ANALYSIS - INDEPENDENT VARIABLES 
 
This section presents a summary of the univariate analysis of the independent variables. 
Findings  pertaining  to  personal  attributes  are  discussed  first,  followed  by  the  other 
determinants.  
 
 
Personal Attributes 
There were 1023 participants in the present study, with marginally more females (n = 
519) than males (n = 496) completing the survey; eight did not identify their gender. 
Sixteen  participants  (1.5%)  were  Indigenous  Australians.  The  mean  age  of  the 
participants was 63.9 years (SD = 13.89) and ranged from 18 to 95 years of age, with 
the majority of respondents (n = 693) over 60 years of age (see Figure 6.1).   
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Figure 6.1. Age and gender of participants 
 
The most recent Australian diabetes prevalence data, provided by the National Health 
Survey  (NHS)  2004-2005,  indicates  that  the  proportion  of  people  with  diabetes 
increases with age, with higher prevalence noted in people aged 65 years and older 
(ABS, 2006c). Whilst the NHS used self-reported cases, the same prevalence pattern 
had  previously  been  established  in  the  1999-2000  AusDiab  study  that  used  blood 
sampling for confirmation of diabetes. The AusDiab study established that the rate of 
diabetes increased gradually from the fourth decade of life and marginally more males 
were affected than females across all ages exceeding 30 years, particularly between the 
fifth and seventh decade (Dunstan et al., 2002). Furthermore, in the 2004-2005 NHS the 
prevalence of diabetes in males was seen to be 0.8% higher than the rate in females 
(ABS, 2006c). In the present study both gender and age distributions generally reflect 
the trend data seen in other studies, with the exception that females predominate in age 
groups less than fifty years of age (see Figure 6.1). Nonetheless, whilst the prevalence 
of males in the 60 plus age groups was greater than females (1.8% difference), there 
were more females than males in those aged 59 year or less (2.3% difference noted). 
Therefore, there was proportionately 0.5% more females than males represented in the 
study.  
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Other personal attributes assessed were self-efficacy, locus of control and emotional 
distress. The perception of locus of control is a personal attribute but subject to the 
nature of the  control  it may be heavily influenced by the socio-environment and/or 
health context. All dimensions of locus of control are discussed at this point, but their 
relevance for the conceptual model is reliant on which aspect of control predominates, 
for example, if the locus of control is seen to be by the health professional it is taken as 
a reflection of the health context determinant. Findings for these factors are discussed 
next. 
 
Diabetes Specific Self-Efficacy  
Self-efficacy  specific  to  diabetes  was  assessed  using  the  Diabetes  Management  Self-
Efficacy  scale  (DMSE),  described  in  Chapter  5  and  Appendix  F.  The  20-item  scale 
assesses  efficacy  expectations  held  by  the  participants  regarding  four  diabetes  self-
management behaviours (Diet - DMSEd, Physical activity - DMSEpa, Blood glucose - 
DMSEbg and Medications - DMSEm), using a Likert scale ranging from 1 (cannot do at 
all) through to 4 (certainly can do). The overall DMSE mean score of 3.39 (SD = .35), 
indicates that generally participants believed they had the necessary capabilities to self-
manage their condition. Reports of high levels of self-efficacy were also found by the 
developers when validating the DMSES for use in the Australian context (McDowell, 
Courtney & Edwards, 2006).  
 
Principally, participants perceived their self-efficacy to be highest for DMSEm (M = 3.81, 
SD = .05) and DMSEbg (M = 3.76, SD = .36) and lower for DMSEd (M = 3.24, SD = 
.30), and DMSEpa (M = 3.21, SD = .18). As can be seen in Figure 6.2 the two lowest 
scored items were in the DMSEd and these were the only items that had an average score 
of less than 3. These items were “I am able to chose different foods and maintain a 
healthy eating plan when I am eating out or at a party” (M = 2.91, SD = .86) and “I am 
able to maintain my eating plan when I am stressed or anxious” (M = 2.90, SD = .88) and 
indicate participants felt less efficacious in these situations. Furthermore, item scores in 
the DMSEd subscale reveal a pattern where belief in one’s ability to manage an eating 
plan generally was less efficacious when eating outside of the home, for example at social 
events and on holidays.  
135 
 
Note: BGL = blood glucose level. 
Figure 6.2 Item scores in the Diabetes Management Self-Efficacy Scale 
 
When self-efficacy was considered across different  factors, there were clearly some 
differences. As shown in Table 6.1 elderly people had higher efficacy expectations than 
those  categorised  as  middle  aged  and  younger  adults  (p  <  .001).  In  particular,  this 
difference was evident with dietary related self-efficacy. The influence of age on self-
efficacy,  especially dietary efficacy was  noted  also  by  Bean  et  al.  (2007), although 
others  have  found  no  such  influence  (Nouwen  et  al.,  2008;  Rapley,  Passmore,  & 
Phillips,  2003).  Likewise,  others  have  linked  self-efficacy  to  gender.  Cherrington, 
Wallston and Rothman (2010) reported higher levels of self-efficacy in males; although 
in their study men had higher income levels and lower depression scores, both of which 
may have influenced beliefs in their ability to  execute diabetes management related 
behaviours. However, in the present study gender differences had no effect on self-
efficacy. 
 
 
 
 
 
Score 
1 – Cannot do at all 
4 – Certainly can do  
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Table 6.1 
Relationships between factors and self-efficacy  
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Age 
Younger age ≤ 44 years  
Middle age 45-64 years  
Elderly ≥ 65 years 
 
3.32 (.51) 
3.34 (.47) 
3.47 (.44) 
979  11.33  2    <.001*** 
Type of diabetes 
Type 1 
Type 2 
 
3.78 (.39) 
3.81 (.41) 
948    -.47    [-.09, .05]    .641 
Duration of disease 
≥ 30 years 
21-30 years 
11-20 years 
0-10 years 
 
3.47 (.47) 
3.37 (.46) 
3.36 (.46) 
3.44 (.46) 
959   1.88  3      .112 
Therapeutic regime 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
 
3.50 (.43) 
3.41 (.47) 
3.30 (.48) 
3.41 (.45) 
971   4.57  3      .003** 
Marital status 
Married 
Not-married 
De-facto  
Divorced 
Widowed 
 
3.43 (.43) 
3.36 (.54) 
3.24 (.45) 
3.34 (.57) 
3.38 (.46) 
950   6.95  4    <.001*** 
Work status 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
3.31 (.47) 
3.35 (.43) 
3.31 (.47) 
3.27 (.58) 
3.37 (.58) 
950   6.95  4    <.001*** 
Diabetes costs 
Hard 
Easy 
 
3.29 (.45) 
3.44 (.46) 
964   4.10    [.08, .22]  <.001*** 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
Mean score range: 1 (cannot do at all) to 4 (certainly can do).  
** p < .01. *** p < .001. 
 
It was also noted that the therapeutic regime influenced the overall measure of self-
efficacy (Table 6.1). Those people using lifestyle measures to manage their condition 
reported  a  greater  belief  in  their  ability  to  self-manage  diabetes  than  those  on  a 
combination of insulin and oral medications (p = .003). A difference was noted for all 
self-efficacy aspects of diabetes self-management, except for blood glucose monitoring. 
There was no statistical difference between types of diabetes and reported self-efficacy, 
although, people with type 1 diabetes (M = 3.83, SD ± .38) had higher ratings on the 
DMSEbg than type 2 (M = 3.76, SD ± .43), t(942) = 2.16, p = .031, 95% CI [.01, .14].  
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Given type 1 management involves adjustment to the therapeutic regime based on blood 
glucose levels this finding suggests a greater degree of confidence with frequency of the 
activity. There was no statistical difference in overall DMSE and duration of disease; 
implying that self-efficacy did not develop as familiarity with the condition was gained. 
 
When socio-environment factors were considered it was found that people in de-facto 
relationships reported lower diabetes self-efficacy than all other relationship groups (p = 
.012). Post hoc comparisons showed a significant difference between those in de-facto 
relationships and both married and widowed participants. Further, this difference was 
apparent for DMSEd, F (4, 969), = 4.16, p = .002, and DMSEpa, F (4, 956), = 2.68, p = 
.031. Thus a de-facto relationship could be considered less supportive than that evident 
in other relationships and in those not in a relationship or widowed people; although the 
explanation is likely to be interrelated with many other factors and causation cannot be 
confirmed in this study. Another factor to influence self-efficacy was the work status of 
the  participant.  People  who  were  retired  reported  higher  diabetes  self-efficacy  than 
those who worked fulltime and those not working due to a disability, but not those 
working part-time or not in paid work (p < .001). The difference was evident for all 
subscales with the exception of DMSEm, suggesting that preoccupation with fulltime 
work or a disability may in some way limit confidence in diabetes self-care. Finally, 
people who found it harder to meet diabetes management costs reported lower self-
efficacy than those who found the costs easy to meet, the mean score being some 0.15 
less (p < .001). The difference was apparent for diet and activity related self-efficacy, 
but surprisingly not for medications or blood glucose, which perhaps require greater 
financial expenditure. Although there are few studies on efficacy and socio-economic 
status, Rose (2007) found financial status had no effect on self-efficacy. 
 
Cultural  differences  and  impact  on  reported  self-efficacy,  in  particular  medication, 
physical activity and dietary efficacy, was noted in a new Zealand study by Bean et al. 
(2007), but there was no evidence to support it in this study. Similarly, Sarkar, Fisher 
and  Schillinger  (2006)  found  limited  support  for  differences  in  self-efficacy  across 
cultural groups in America.  
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Locus of Control 
The multidimensional health locus of control scale (MHLC) – Form C comprises four 
independent  scales:  Internal  control  –  LOCi  (6-items),  Chance  –  LOCc  (6-items), 
Doctor control - LOCdr (3-items) and Control by others – LOCo (3-items). The scale 
uses a Likert scale of 1 (strongly disagree) to 4 (strongly agree); further details are 
provided in Chapter 5 and Appendix F and results of the analyses are shown in Figure 
6.3 and Table 6.2 to 6.5. 
 
Figure 6.3 highlights the leading role that doctors have in controlling health care. All 
items in the subscale LOCdr rated similarly, with a mean score of 3.24 (SD = .13). The 
next important source of control came from within the individual. The LOCi subscale 
assesses autonomous regulation; its mean score was 3.13 (SD = .21), signifying that 
participants felt they were relatively well positioned to take control of their health care 
decisions. As shown in Figure 6.3 the item reflecting the greatest degree of autonomous 
control was “The main thing which affects my condition is what I do myself” (M = 3.38, 
SD  =  0.62).  Clearly  participants  understand  the  importance  of  self-management  in 
controlling diabetes. Conversely the mean score for the item “Whatever goes wrong 
with  my  condition  is  my  own  fault”  was  2.82  (SD  =  0.85).  Whilst  similar  to  the 
aforementioned item it is at variance in that blame attributed to the individual for failure 
is implicit. The connotation of blame may be difficult for the individual to accept and 
hence may account for the lower average score. Both LOCo (M = 2.23, SD = .36) and 
LOCc (M = 2.03, SD = .64) were less prominent. The forms of control reported in this 
study are similar to what others have found. Generally people with diabetes have higher 
internal perception of control than other forms of control and are least likely to leave 
control  to  chance  (Coates  &  Boore,  1998;  Peyrot  &  Rubin,  1994;  Wallston,  et  al., 
1994). Wallston, et al. (1994) suggest that internal control is more evident in people 
with diabetes than other chronic conditions, perhaps because they recognise the need to 
assume responsibility for daily self-management tasks. 
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Figure 6.3. Item scores for the Multidimensional Health Locus of Control scale 
 
In the study the various forms of control were influenced by an array of variables. Of 
the personal attributes, age and gender were influential, see Table 6.2. Younger people 
in contrast to middle aged and older people were less likely to be reliant on doctors to 
make their health care decisions (p < .001). Whereas, older people reported leaving far 
more to chance than the other age groups (p = .001). Internal control and control by 
others was not affected by age. Other researchers have shown that older people are more 
reliant on others controlling their health care decisions (Hayes, et al., 2000; Peyrot & 
Rubin, 1994). These studies used the Diabetes Locus of Control scale developed by 
Peyrot and Rubin (1994), which has three categories of control: internal, chance and 
powerful others and this latter category incorporate a health professional component and 
thus is comparable to the present study. The only form of control that gender had an 
effect on was LOCi. Males reported higher autonomous control than females, the mean 
score was 0.15 more (95% CI = ± 0.07), p < .001. Some support for this finding was 
seen in an Iranian study, where males had significantly higher internal control and lower 
chance scores than women (Morowatisharifabad, Mahmoodabad, Baghianimoghadam 
& Tonekaboni, 2009). Likewise, Peyrot and Rubin (1994) found females reported more 
reliance on chance and control by others. 
 
Score 
1 – Strongly disagree 
4 – Strongly agree 
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Table 6.2 
Relationships between personal factors and locus of control  
Participant factors  M(SD)  LOC  n  F/t  df  95% CI  P 
Age 
Younger age ≤ 44 yrs  
Middle age 45-64 yrs  
Elderly ≥ 65 yrs 
 
2.92 (.64) 
3.18 (.59) 
3.36 (.52) 
 
LOCdr 
 
909 
 
28.08 
 
2 
   
<.001*** 
Younger age ≤ 44 yrs  
Middle age 45-64 yrs  
Elderly ≥ 65 yrs 
1.91 (.56) 
1.95 (.65) 
2.11 (.65) 
LOCc  874  7.45  2     
  .001** 
Gender 
Male 
Female 
 
3.21 (.51) 
3.05 (.58) 
 
LOCi 
 
915 
 
4.17 
   
[.08, .22] 
 
<.001*** 
Note: Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
 LOCi = Internal control. LOCc = Chance. LOCdr = Doctor control. LOCo = Control by others. 
Mean score range: 1 (strongly disagree) to 4 (strongly agree). 
** p < .01. *** p < .001. 
 
Some disease traits had an association with the various forms of control; in particular 
the type of diabetes, see Table 6.3. Leaving health care choices to the doctor was far 
more likely for those with type 2 diabetes than type 1, the mean score being 0.32 higher 
(p > .001). As was chance, with people with type 2 diabetes relying on chance more 
than type 1 cases, the mean score being 0.16 higher (p = .004). Self-management of type 
1 requires daily decisions in care and therefore it would be expected that LOCdr would 
be less likely and LOCi more evident. Italian studies have demonstrated that internal 
control may be less in type 1 cases if they receive traditional health care rather than a 
systematic group education process (Trento et al., 2006, 2008).  
 
Higher doctor control was understandably greater for newly diagnosed people when the 
newness of the condition requires greater medical intervention, than for those who had 
been diagnosed longer than 20 years (p = .035). The lowest level of LOCdr was seen 
when people were managing their condition with insulin, followed by a combination of 
insulin  and oral  therapy,  oral  therapy only  and highest  LOCdr  for those relying on 
lifestyle interventions only (p < .001). 
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Table 6.3 
Relationships between diabetes traits and locus of control  
Participant factors  M(SD)  LOC  n  F/t  df  95% CI  P 
Type of diabetes 
Type 1 
Type 2 
 
1.91 (.59) 
2.06 (.05) 
 
LOCc 
 
854 
 
-2.89 
   
[-.20, -.05] 
 
  .004** 
Type 1 
Type 2 
2.98 (.65) 
3.31 (.54) 
LOCdr  887  -6.94    [-.42, -.23]  <.001*** 
Duration of disease 
≥ 30 years 
21-30 years 
11-20 years 
0-10 years 
 
3.13 (.62) 
3.10 (.66) 
3.24 (.56) 
3.30 (.56) 
 
LOCdr 
 
892 
 
2.59 
 
3 
   
  .035* 
Therapeutic regime 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
 
2.04 (.64) 
2.04 ( 64) 
2.15 (.65) 
1.92 (.59) 
 
LOCc 
 
869 
 
3.36 
 
3 
   
  .018* 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
3.34 (.57) 
3.30 ( 53) 
3.26 (.57) 
3.00 (.65) 
LOCdr  900  15.05  3    <.001*** 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
2.12 (.63) 
2.26 ( 63) 
2.38 (.68) 
2.18 (.62) 
LOCo  852  4.22  3      .006** 
Note: Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
LOCi = Internal control. LOCc = Chance. LOCdr = Doctor control. LOCo = Control by others. 
Mean score range: 1 (strongly disagree) to 4 (strongly agree). 
*p < .05. ** p < .01. *** p < .001. 
 
Where someone was managed by a combination of insulin and tablets control by others 
was notably higher than those managed by tablets only, insulin or lifestyle. Significant 
differences  were  shown  between  combination  therapy  and  both  insulin  only  and 
lifestyle  (p  =.006).  Further,  people  managing  their  condition  with  a  combination  of 
insulin and oral therapy reported leaving health care to chance more often than those on 
insulin (p = .018). The mean was also higher than that for people managing diabetes by 
lifestyle and oral therapy only, but the differences were not statistically significant. It 
could be assumed from these findings that insulin therapy is associated with greater 
control,  possibly  because  the  individual  on  a  flexible  insulin  regime  needs  to  take 
control to adjust dosages as and when indicated.  
 
With regards to the impact the socio-environment has on the form of control evident, it 
seems that education, marital status and work factors play a role (Table 6.4). People  
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who  completed  lower  grades  at  school  were  less  likely  to  be  autonomous  in  their 
management.  Completion  of  schooling  up  to  and  including  grade  7  was  related  to 
greater doctor control of health care than seen in those who had completed grades 8 to 
11  and  grade  12  (p  =  .001).  Likewise,  LOCo  was  more  likely  in  those  who  had 
completed up to grade 7 compared to grade 12 (p = .041). In the same vein, people who 
had completed year 12 at school were less likely to leave it to chance compared to those 
who had completed only grade 7 or less (p = .002). Others have also shown that as 
education levels rise  LOCo and LOCc decline whilst  LOCi increases (Hayes et  al., 
2000; Peyrot & Rubin, 1994). 
 
Some impact from marital status was noted on types of control. Widowed people relied 
on the doctor for health decisions more than married people, those never married and 
those in de facto relationships (p < .001). Likewise, widowed people reported leaving 
more health decisions to chance than the other groups (p = .008).  
 
Several work related factors impacted on health control, this included active work status 
and the occupation itself. Congruent with the findings for age, people who were retired 
relied on their doctor to control their health much more than those working fulltime or 
part-time, but not those unable to work due to a disability or not in paid work (p < .001). 
Similarly, LOCo was more common for retirees compared to those working part-time (p 
= .002). Those who worked fulltime felt more personal control (LOCi) than those who 
worked part-time (p = .008). There were no differences in LOCi between those who 
were retired, not in paid work or unable to work due to disability. Workers, particularly 
fulltime  workers,  were  less  likely  to  leave  their  health  care  to  chance  compared  to 
retirees,  those  not  in  paid  work  or  unable  to  work  due  to  a  disability  (p  <  .001). 
Reflecting a similar pattern to education it was noted that manual workers relied on 
others to control their health choices more than non-manual workers, demonstrating a 
mean score 0.12 higher (p = .016); similarly, manual workers left things to chance more 
(mean score 0.18 more) than non-manual workers (p < .001). Although not using the 
same work criteria, Morowatisharifabad et al. (2009) also found that people working 
reported higher internal control and people not in paid work, such as housewives, were 
more likely to leave control to chance.  
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Table 6.4  
Relationships between socio-environment and locus of control  
Participant factors  M(SD)  LOC  n  F/t  df  95% CI  P 
Schooling 
≥ 7 grade 
8-11 grade 
12 grade 
 
2.21 (.71) 
2.06 ( 60) 
1.97 (.64) 
 
LOCc 
 
853 
 
6.23 
 
2 
   
  .002** 
≥ 7 grade 
8-11 grade 
12 grade 
3.44 (.49) 
3.22 ( 59) 
3.21 (.57) 
LOCdr  884  6.88  2      .001** 
≥ 7 grade 
8-11 grade 
12 grade 
2.33 (.70) 
2.26 ( 64) 
2.17 (.62) 
LOCo  835  3.21  2      .041* 
Marital status 
Married 
Not-married 
De-facto  
Divorced 
Widowed 
 
2.00 (.63) 
1.99 (.54) 
1.89 (.61) 
2.12 (.69) 
2.22 (.76) 
 
LOCc 
 
877 
 
3.50 
 
4 
   
<.008** 
Married 
Not-married 
De-facto  
Divorced 
Widowed 
3.25 (.55) 
3.06 (.62) 
3.02 (.62) 
3.22 (.67) 
3.44 (.53) 
LOCdr  910  6.93  4    <.001*** 
Work status 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
3.22 (.56) 
3.00 (.55) 
3.15 (.53) 
3.05 (.66) 
3.06 (.58) 
 
LOCi 
 
880 
 
3.48 
 
4 
   
  .008** 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
1.82(.60) 
1.90 (.43) 
2.09 (.66) 
2.19 (.75) 
2.15 (.68) 
LOCc  850  8.08  4    <.001*** 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
3.08 (.61) 
3.05 (.56) 
3.35 (.53) 
3.16 (.69) 
3.19 (.56) 
LOCdr  881  11.51  4    <.001*** 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
2.13 (.63) 
2.06 (.48) 
2.29 (.65) 
2.24 (.73) 
2.29 (.66) 
LOCo  831  4.19  4      .002** 
Work type 
Manual 
Non-manual 
 
2.11 (.62) 
1.93 (.60) 
 
LOCc 
 
737 
 
3.91 
   
[02, .21] 
 
 <.001*** 
Manual 
Non-manual 
2.29 (.64) 
2.18 (.62) 
LOCo  727  2.40    [.09, .27]    .016* 
Note: Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
LOCi = Internal control. LOCc = Chance. LOCdr = Doctor control. LOCo = Control by others. 
Mean score range: 1 (strongly disagree) to 4 (strongly agree). 
* p < .05. ** p < .01. *** p < .001. 
 
The health context also appeared to support different forms of control, refer Table 6.5. 
In particular attendance at diabetes education programmes at some stage since being  
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diagnosed was associated with the doctor controlling health decisions more than for 
those who had never attended education classes, the mean score was 0.10 more (p = 
.015). As well as being more reliant on the doctor, those that had attended education 
classes at some stage in the past were also more reliant on others (mean score 0.12 
more),  (p  =  .011).  Likewise,  those  currently  attending  diabetes  education  classes 
reported greater involvement of others in health care decisions than people not attending 
classes,  the  mean  score  was  0.22  more  (p  =  .005).  In  the  past  many  education 
programmes  (and  some  current  programmes)  based  their  philosophy  of  care  on  the 
medical model of care, with the doctor assuming the pivotal role in decision making; 
therefore, it is not surprising to find patient dependency echoed in these results. 
 
Table 6.5 
Relationships between health context and locus of control  
Participant factors  M(SD)  LOC  n  F/t  95% CI  P 
Diabetes education-past 
Yes 
No 
 
3.28 (.57) 
3.17 (.60) 
 
LOCdr 
 
795 
 
2.43 
 
[.02, .19] 
 
  .015* 
Yes 
No 
2.26 (.65) 
2.14 (.60) 
LOCo  752  2.54  [.03, .22]    .011* 
Diabetes education now 
Yes 
No 
 
2.43 (.65) 
2.21 (.64) 
 
LOCo 
 
845 
 
-2.82 
 
[-.38, -.07] 
 
  .005** 
Diabetes support group 
Yes 
No 
 
2.18 (.77) 
2.00 (.62) 
 
LOCc 
 
856 
 
3.00 
 
[.06, .29] 
 
<.003** 
Yes 
No 
3.34 (.54) 
3.21 (.59) 
LOCdr  882  2.42  [.02, .24]   .016* 
Yes 
No 
2.47 (.67) 
2.19 (.63) 
LOCo  841  4.64  [.16, .40]  <.001*** 
NDSS member 
Yes 
No 
 
2.22 (.63) 
2.50 (.82) 
 
LOCo 
 
842 
 
-2.09 
 
[-.48, -.07] 
 
  .043* W 
Diabetes costs 
Hard 
Easy 
 
3.03 (.56) 
3.15 (.55) 
 
LOCo 
 
895 
 
2.52 
 
[.03, .21] 
 
  .012*   
Note: Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
LOCi = Internal control. LOCc = Chance. LOCdr = Doctor control. LOCo = Control by others. 
W = Welch’s t-test. 
Mean score range: 1 (strongly disagree) to 4 (strongly agree). 
* p < .05. ** p < .01. *** p < .001. 
 
People using external sources or resources for support indicated they relied on others 
much more when making health choices. Those people who were members of a diabetes 
support group rated their reliance on doctor control higher than those who were not 
members of a support group, the mean score being 0.13 more (p = .016). Control by  
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others was also higher in support groups attendees (mean score 0.28 more), (p < .001), 
as was control left to chance (.003). It may well be that support group attendees are 
characterised by the need for greater involvement of doctors or others in their care and 
seek  this  form  of  support  to  meet  these  needs.  However,  this  was  in  contrast  to 
membership with the NDSS where members were less reliant on others to manage their 
condition than evident in non-members (mean score 0.28 more), (p = .043). Presumably, 
NDSS membership allows the individual to be more independent in controlling health 
choices, made easier with the resources available through the NDSS. Membership of 
this organisation enables the purchase of subsidised diabetes care products, which is 
likely to be beneficial for personal control. This is substantiated by the higher LOCi in 
people who found it easier to meet diabetes management costs compared to those who 
found it hard to meet costs, who were less likely to be in control of their own health 
decisions (mean 0.12 higher), (p = .012).  
 
Diabetes Distress 
The distress associated with diabetes was assessed using the Diabetes Distress Scale 
(DD),  comprising  a  17-item  Likert  scale  that  uses  ratings  from  1  (not  a  problem) 
through to 4 (serious problem). The mean score for the DD was 1.63 (SD = .57) and is 
comparable to equivalent scores found by the instrument developers. Polonsky and his 
team (2005) used a 1 to 6 directional scale, and found the average distress scales across 
the four test sites used in the validation study varied from as low as 1.86 to as high as 
2.9 (M = 2.26). In the present study the most problematic area of distress was rated 
against  items  forming  the  Emotional  burden  (DDe)  subscale,  which  represented 
perceived personal burden of living with diabetes, refer to Figure 6.4. The average score 
for the DDe was (M = 1.80, SD = .57), Regime related distress (DDr) was marginally 
lower (M = 1.71, SD = .70), followed by interpersonal distress (DDi), (M = 1.61, SD = 
.75) and Health care provider related distress (DDhcp) which caused the least amount of 
distress (M = 1.36, SD = .60). Given the mean rating for the DD it can be conjectured 
that distress associated with diabetes is experienced by many, which is consistent with 
evidence demonstrating depression in 44% (Cherrington et al., 2010) and distress in 
78% of people with diabetes (Aalto et al., 2000). 
 
As can be seen from Figure 6.4, item analysis indicates several items have high ratings. 
In the DDe subscale the area associated with the greatest amount of emotional impact  
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was  related  to  the  potential  risk  for  long  term  complications  and  the  control  the 
condition has over their life. In the DDr items the difficulty encountered whilst trying to 
adhere to a meal plan and regime, and lack of motivation with self-management caused 
higher  levels  of  distress.  In  reality,  the  threat  of  diabetes  related  co-morbidities  is 
marked  and  it  is  not  surprising  that  participants  consider  the  possibility  of  further 
medical conditions a cause of distress. Likewise, diabetes management is characterised 
by adherence to a regular therapeutic regimen to a greater or lesser extent dependent on 
type of diabetes, medication control, glycaemic control and presence of complications. 
Hence, it is not surprising for participants to consider this a real burden. The lack of 
understanding related to diabetes shown by family and friends was noted in the DDi 
subscale.  
 
Note: BGL = blood glucose level. DSM = Diabetes self-management. FF = Family and/or friends. 
HCP = health care providers. 
Figure 6.4. Item scores in the Diabetes Distress Scale 
 
The  other  two  items  in  the  Diabetes  Distress  scale  assessed  emotional  support  and 
support  for  self-management  practices  from  significant  others  and  were  rated  less 
distressing. Nevertheless, both item average scores were higher than all of the items 
assessing distress related to health care professionals. Thus it may suggest that for a 
number  of  participants,  family  and  friends  add  to  distress  associated  with  diabetes. 
Score 
1 – Not a problem 
4 – Serious problem 
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However,  for  many  this  was  not  the  case,  with  evidence  form  content  analysis  of 
qualitative comments provided by the participants indicating that 26% (n = 268) of 
participants  valued  the  importance  of  support  networks,  of  which  4.5%  (n  =  46) 
specifically mentioned family and friends as vital for support.  
 
Further analyses showed that distress was quite marked in the presence of differing 
factors. These have been categorised according to the determinants of the model and are 
discussed next and summarised in Table 6.6.  
 
Table 6.6 
Relationships between personal factors / diabetes traits and diabetes distress 
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Gender 
Male 
Female 
 
1.58 (.54) 
1.68 (.58) 
843  -2.72    [-.18, -.03]     .007** 
Age 
Younger age ≤ 44 years  
Middle age 45-64 years  
Elderly ≥ 65 years 
 
1.97 (.61) 
1.75 (.59) 
1.47 (.47) 
836  11.33  2    <.001*** 
Type of diabetes 
Type 1 
Type 2 
 
1.78 (.56) 
1.58 (.55) 
817  4.39    [.11, .29]  <.001*** 
Therapeutic regime 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
 
1.53 (.57) 
1.56 (.56) 
1.78 (.55) 
1.75 (.56) 
830  9.27  3    <.001*** 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
Mean score range: 1 (not a problem) through to 4 (serious problem).  
** p < .01. *** p < .001. 
 
The distress encountered was markedly affected by the gender and age of the individual. 
Females reported far greater diabetes related distress than males, the mean score being 
0.10 more (p = .007). This was apparent across all subscales, apart from DDhcp where 
no difference was noted. In particular the greatest significant difference was noted for 
DDi, followed by DDr and to a lesser extent DDe. Others have found that females 
report higher levels  of distress  than males  (Cherrington  et  al., 2010;  Skinner et  al., 
2002); in contrast others have found gender did not affect the levels of reported distress 
(Aalto et al., 2000; Polonsky et al., 2005). The other personal attribute that had marked 
effect on distress ratings was the age of the participant; significant differences were 
noted across all DD subscales, with more distress being reported in younger age groups  
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than both middle age people and older people (p < .001). Post hoc analyses also showed 
a  significant  difference  in  the  mean  score  for  middle  aged  and  older  adults,  with 
declining distress in the older group. This pattern has been reported in other studies 
(Aalto et al., 2000; Polonsky et al., 2005).  
 
Given the complexities associated with self-management, it was not surprising to find 
that  participants  diagnosed  with  type  1  reported  greater  levels  of  distress  than  that 
evident with type 2, refer Table 6.6. In particular, the emotional burden was perceived 
worse, with the mean score being 0.20 more (p < .001). The time someone had been 
diagnosed did not have an effect on the overall diabetes distress score, but a statistically 
significant difference was noted for the DDe and DDi subscales. Those diagnosed in the 
last 6 to 10 years reported less distress than those more recently diagnosed and those 
that had been diagnosed longer. People diagnosed in the last 6 to 10 years (M = 1.67, 
SD = .68) reported less DDe than those diagnosed 21 to 30 years ago (M = 2.02, SD = 
.81), F (4, 882), = 4.06, p = .003 and less DDi (M = 1.50, SD = .67 compared to M = 
1.77, SD = .79), F (4, 887), = 2.800, p = .025. Whilst this study showed differences in 
distress associated with the duration of the condition Polonsky et al. (2005) found no 
evidence to support this in their study. However, the presence of diabetes co-morbidities 
usually seen in advancing disease was verified in this study and by Aalto et al. (2000) as 
having no effect on distress. Like Polonsky and colleagues (2005), there was evidence 
to  support  the  supposition  that  increasing  complexity  of  the  therapeutic  regime 
negatively affects emotional status. When glycaemia was managed by lifestyle or oral 
medications people felt significantly less distress than when diabetes was managed by 
more  complex  regimes  involving  insulin  (p  <  .001).  All  subscales  were  similarly 
influenced, although there were no statistical differences noted with DDhcp. 
 
The socio-environmental determinants that influenced distress included marital status, 
work status, country of birth, financial hardship and education level, Table 6.7. Diabetes 
distress  was  significantly  less  for  widowed  people  compared  to  levels  reported  by 
married people, those in de-facto relationships or never married and more so for those 
divorced or  separated (p  < .001).  This  was  evident across all four subscales and is 
interesting given others have found no association between marital status and distress 
(Aalto et al., 2000).  
  
149 
Table 6.7 
Relationships between socio-environment / health context and diabetes distress  
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Marital status 
Married 
Not-married 
De-facto  
Divorced 
Widowed 
 
1.62 (.55) 
1.79 (.64) 
1.71 (.57) 
1.80 (.69) 
1.43 (.44) 
837  6.28  4    <.001*** 
Work status 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
1.81 (.62) 
1.86 (.59) 
1.48 (.48) 
1.77 (.61) 
1.70 (.68) 
880  18.4  4    <.001*** 
Birth place 
Oceania 
Africa / Asia 
Europe / N. America 
 
1.64 (.57) 
1.90 (.61) 
1.56 (.52) 
832  8.17      <.001*** 
Diabetes costs 
Hard 
Easy 
 
1.91 (.52) 
1.56 (.52) 
830  -7.47    [-.45, -.26]  <.001*** 
DiabetesWA member 
Yes 
No 
 
1.61 (.56) 
1.80 (.58) 
820  2.96    [-.32, -.07]    .003** 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
Mean score range: 1 (not a problem) through to 4 (serious problem).  
**p < .01. ***p < .001. 
 
Analysis also  showed that retirement appeared to  be associated with  less  emotional 
burden than all other categories of work status (p < .001). Highest distress levels were 
found in those working part-time or fulltime. Age may have a confounding effect on the 
differences noted with retirement. It was further noted that the birthplace influenced 
overall distress and across all subscales, except for the DDhcp. People born in Africa or 
Asia struggled more with the emotional burden associated with diabetes than those born 
in the Oceania region, Europe or North America (p < .001). Distress also was more 
evident in those who found it harder to manage the management costs associated with 
diabetes compared to those where costs were perceived as easier to meet, the mean 
score was 0.35 less (p < .001). This was noted in all four subscales as well as the overall 
DD score. The only other finding noted concerning socio-environmental factors was the 
influence of education level on DDr. The higher the level of schooling completed the 
greater the distress reported, with those who had completed grade 12 or its equivalent 
(M = 1.74, SD = .71) expressing more distress than those who had completed grade 7 or 
less (M = 1.53, SD = .61), F (2, 868), = 3.22, p =.040. Education level findings are  
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contradictory, Aalto et al. (2000) provide evidence to support the present study findings 
and conversely the study by Polonsky and his team (2005) differs. 
 
With regards to the health context the only factor that had any statistically significant 
effect was apparent for those people who were affiliated with DiabetesWA. Members of 
DiabetesWA reported less distress compared to non-members, the mean score being 
0.19 less (p = .003). Apart from the DDr this was also evident in the other subscales.  
 
 
Disease Traits 
This section considers the typical characteristics associated with diabetes, including the 
type  of  diabetes,  co-morbidities  and  therapeutic  regimes.  As  indicated  in  the 
introduction of this thesis, the nature of diabetes, like most chronic disease, is rarely 
static,  it  is  a  progressive  condition  marked  by  episodic  health  crises  and  a  gradual 
deterioration in health (AIHW, 2002a, 2005a; Creer, 2000; Wellard & Beddoes, 2005; 
White  &  Morof  Lubkin,  2006);  therefore  taking  diabetes  related  traits  into  account 
when considering self-management practices is a prerequisite.  
 
Diabetes  
As expected, where diabetes type was reported by the participants the commonest form 
was type 2, accounting for 76.7% (n = 785) of the cases, whilst a further 20% (n = 204) 
had type 1 diabetes; 34 (3.3%) did not provide details. The Australian National Health 
Survey (NHS) 2004-2005, ascertained that amongst people with diabetes the proportion 
of those with type 1 in contrast to type 2 was 1 to 6.4 (ABS, 2006c). However, in the 
present study the proportion was 1 to 3.9, thus a markedly higher proportion of people 
with type 1 diabetes participated in the study than would be expected if the sample was 
proportional for types. The larger representation of type 1 cases than expected permitted 
model testing across both types of diabetes.  
 
When  the  two  main  types  of  diabetes  were  considered  against  gender,  there  were 
slightly more females (n = 114) than males (n = 90) with type 1 diabetes, whilst the 
reverse was seen in cases with type 2 diabetes, 395 males compared to 384 females, 
refer to Figure 6.5.   
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Figure 6.5. Types of diabetes according to gender of participants 
 
The  NHS  survey  and  the  AusDiab  study  both  found  type  2  diabetes  to  be  more 
prevalent in males than females, with a 1% higher rate in males (ABS, 2006c; AIHW, 
2008d; Dunstan et al., 2002) and thus the present study is comparable showing a 1.3% 
difference. Figures on type 1 diabetes, available through the National Diabetes Registry, 
suggest  that  type  1  prevalence  across  all  age  groups  is  more  common  in  males, 
accounting for 58% of the total cases (ABS, 2006c). In the present study there were a 
greater number of females than males, 60% compared to 44%.  
 
The length of time people had been diagnosed with diabetes varied, ranging between 1 
and 57 years (M = 14, SD = 10). A large proportion of participants (n = 457, 46.4%) had 
been diagnosed with diabetes for ten years or less, whilst 81 (8.2%) had lived with the 
condition for more than 30 years (see Figure 6.6).   
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Figure 6.6 Duration of diabetes 
 
There was a clear pattern of diabetes in the participants’ family. One hundred and thirty 
seven  (13.4%)  individuals  reported  a  familial  pattern  of  type  1  diabetes.  Empirical 
evidence indicates that family history in type 1 occurs in approximately 10% to 20% of 
cases  (AIHW,  2002b,  2008a;  Fonseca,  2006).  The  genetic  (blood)  relationship  with 
diabetes was explored using the degree of relative categories outlined by the National 
Health Service – National Services Scotland (n.d.): 
  First degree relative - parents, brothers, sisters, or children of the individual. 
  Second  degree  relative  -  aunts,  uncles,  grandparents,  grandchildren,  nieces, 
nephews, or half-siblings of the individual. 
  Third degree relative - great grandparents, great uncle/aunt. 
In the main, of the 137 participants with type 1 that reported a familial pattern the 
association was with first degree relatives (52.6%), followed by second degree relatives 
(29.9%) and to lesser extent third degree relatives (1.1%). Additionally, a small number 
(1.3%) reported multiple associations involving first and second degree relatives.  
 
A greater number of familial patterns were noted with individuals who were diagnosed 
with type 2 diabetes (n = 333, 32.6%). Of these a link with a first degree relative was 
noted in 23.4% of the cases, 4.9% with second degree relatives, 0.2% with third degree  
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relatives and 2.5% involved several categories of degrees of relatives. The aetiological 
link  between  type  2  diabetes  and  relatives,  especially  a  first  degree  relative  is  a 
recognised  risk  factor  (AIHW,  2008a;  Cohen,  2007;  Diabetes  Australia  New  South 
Wales, 2007).  
 
Co-morbidities 
The metabolic changes arising as a consequence of diabetes damage blood vessels and 
nerves, which in turn adversely affect many structures and organs in the body. Diabetes 
presents substantial self-management challenges and in the presence of co-morbidities 
the demands on self-management skills become more complex. Hence, it is important to 
consider  the  co-morbidities  at  this  point  and  later  their  effect  on  self-management 
behaviours is explored.  
 
In total 1505 co-morbidities were reported by the participants, some diabetes related and 
others non-specific (Figure 6.7). A co-morbidity index was formed from the composite 
of all co-morbidities and using the index it can be seen that each participant had on 
average  2.73  (SD  =1.65)  co-morbid  conditions.  When  the  diabetes  related  co-
morbidities were considered, almost half (n = 486, 47.5%) reported having hypertension 
and  a  little  over  a  third  (n  =  363,  35.5%)  elevated  cholesterol.  The  commonest 
associated disease states were related to cardiac (n = 173, 16.9%) and ophthalmic (n = 
136, 13.3%) conditions.  
 
The incidence of co-morbidities seen in this study population is congruent with what 
others have found. Flack and Colagiuri (2005) found that 5.1% of people  attending 
specialist diabetes services in Australia had suffered a stroke, the same was noted in the 
ANDIAB  study  (National  Association  of  Diabetes  Centres  [NADC],  2005)  and  the 
Diabco$t study reported a slightly higher rate (6.9%) (Colagiuri et al., 2003). Lower 
limb amputation rates have been shown to be 1.1% (Flack & Colagiuri, 2005) and 1.3% 
(NADC, 2005).  
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Figure 6.7. Diabetes related and non-specific co-morbidities 
 
Therapeutic Regime 
Based on participants’ self-reports of glycaemic control, a large number of participants 
(n = 454, 47%) indicated they used oral medications to control their diabetes. Oral 
therapy is standard practice for the person with type 2 diabetes, after attempting to 
modify lifestyle factors such as diet and activity (Harris, Mann, Bolger-Harris, Phillips 
& Webster, 2010). It was expected that those with type 2 diabetes would report using 
either diabetes tablets (n = 445) and/or lifestyle measures (n = 162), (Figure 6.8). The 
use of insulin as the sole therapeutic regime is primarily used in the management of type 
1 diabetes. Thus it was expected that the participants with type 1 diabetes would report 
using insulin only (n = 161), although some people with type 1 indicated they used the 
combination of insulin and diabetes tablets (n = 28). Further anomalies were seen with 
nine  participants  with  type  1  who  reported  using  only  oral  glycaemic  medications, 
despite  this  not  being  a  recognised  treatment,  and  a  further  four  identified  lifestyle 
measures, which is not a sole therapy for type 1. The confusion may have arisen over 
the wording of the question, which although specifically targeting “diabetes pills” might 
have  been  interpreted  as  any  of  the  myriad  of  medication  used  to  manage  the  co-
morbidities associated with diabetes.   
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Figure 6.8. Therapeutic management 
 
Some  participants  with  type  2  (n  =  56)  reported  using  insulin  only  and  insulin  in 
combination with diabetes tablets (n = 99). Type 2 diabetes is a progressive condition 
and the addition of insulin to therapeutic regimes is approved therapy (AIHW, 2002a; 
Harris  et  al.,  2010).  The  2004  Australian  National  Diabetes  Information  Audit  & 
Benchmarking (ANDIAB) study reviewed 3108 patients at 24 Diabetes Centres across 
Australia and established the following treatment control in people with type 2: lifestyle 
only 8.1%, tablets 47.2%, insulin 15.8% and insulin and tablets 27.8%. In the present 
study the percent using tablets only (58%) is a little higher and lifestyle (21%) even 
higher, whilst the use of insulin and medication combination (13%) and insulin alone (< 
.01%) was much less than that found in the ANDIAB (Flack & Colagiuri, 2005). 
 
 
Socio-Environmental Context 
The term socio-environment is increasingly being used in health research; however its 
definition  is  arbitrarily  applied.  In  the  context  of  the  present  study  the  definition 
proposed by Barnett and Casper is accepted and refers to “…the immediate physical 
surroundings, social relationships, and cultural milieus within which a defined group of 
people function and interact” (2001, p.465). Therefore, this section is clustered around  
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findings  related  to  residency  demography  and  personal  socio-demography.  Personal 
socio-demography considers marital status, educational background, occupational and 
financial characteristics.  
 
Residency Demography 
Two thirds of the participants (n = 652, 66.8%) were born in the Oceania region, with 
the majority of these born in Australia (63.7%). Most people born overseas originated 
from Europe (n = 263, 26.4%), with the largest group coming from the British Isles (n = 
206). Smaller numbers of people originated from Asia (n = 45, 4.5%), Africa (n = 16, 
1.6%) and North America (n = 7, 0.7%). The latest migrant data released from the 
Australian  Bureau  of  Statistics  (ABS,  2009b)  indicates  that  78.9%  of  Australians 
recorded Oceania as their birth place, 11.3% Europe, 6.5% Asia, 2.4% Africa and 0.9% 
Americas. The distribution of birthplace in this study compared to the National figures 
is similar, although proportionally more participants were from Europe and less from 
Oceania. The 2001 Census data shows the number of people born in Western Australia 
(WA) was proportionately less than others states and territories arising from the large 
influx of residents born overseas, particularly the United Kingdom (ABS, 2002). The 
Western Australian 2006 Census data confirmed this pattern: 78.9% Oceania, 13.9% 
Europe, 5.1% Asia, 1.6% Africa and 0.5% Americas (Department of Immigration and 
Citizenship  and  Office  of  Multicultural  Interests,  2008).  Thus,  the  birthplace  of  the 
study participants is reasonably representative of the WA population. Migration date 
ranged from 1922 to 2007, with the majority (n = 338, 96.3%) residing in Australia for 
more than a decade. Therefore, the impact of immigration was considered less likely to 
moderate an individual’s self-management practices. However, there is some indication 
that  birthplace  is  related  to  diabetes  related  distress  (already  discussed)  and  illness 
perceptions (discussed later) and therefore warrants further consideration.  
 
More participants lived in the Perth metropolitan region than rural and remote WA, 
67.7%  (n  =  693)  compared  to  30.5%  (n  =  312)  respectively.  Eighteen  participants 
(1.8%)  did  not  indicate  their  residency  location.  The  postcodes  were  also  used  to 
categorise  the  residency  location  of  respondents  into  recognised  health  regions  for 
subsequent analysis, as shown in Figure 6.9.   
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(Government of Western Australia, 2006b). 
Figure 6.9. Health regions of Western Australia 
 
Results show that the highest representation was from the South metropolitan region 
and the lowest the Pilbara and Kimberley region (Figure 6.10). According to 2005 data, 
the residency population was estimated to be 73.5% metropolitan, 10.9% Pilbara and 
Kimberley  combined,  South  West  4.8%,  Great  Southern  3.5%,  Goldfields  2.9%, 
Wheatbelt  2.7%  and  the  Midwest  2.6%  (Australian  Bureau  of  Statistics,  2006b). 
Comparing these residency statistics it appears that the population for the metropolitan, 
South West and Great  South region  are represented in the study. The Midwest and 
Wheatbelt regions are slightly over-represented, whilst the Goldfields and the combined 
Pilbara and Kimberley region are under-represented. The ABS figures are estimates, 
therefore, population figures may be different for 2007 when the data was collected for 
this study and some error may exist in matching the regions from the ABS database to 
health  regions  in  Western  Australia.  Moreover,  during  the  distribution  phase  of  the 
surveys  some  NDSS  agencies  in  the  Goldfields,  Pilbara  and  Kimberley  identified 
difficulties  in  distributing  surveys.  Many  of  their  customers  with  diabetes  were  of 
Indigenous descent and these people were reluctant to complete the survey. The ABS 
(2006d) estimates 6.1% of the metropolitan population are Indigenous but may be as 
high as 14.2% in major towns in the Pilbara and Kimberley region. Thus the higher 
proportion  of  Indigenous  people  in  regional  areas  may  account  for  the  under 
representation of the population from these regions in the study.  
North & South Metropolitan  
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Figure 6.10. Residency location within the health regions of WA 
 
Most participants lived in a house (n = 744), followed by a villa or apartment (n = 137). 
Forty  one  resided  in  an  aged  care  facility.  When  the  living  arrangements  of  the 
participants were considered it was found that most lived with other people, whilst a 
fifth (n = 210, 20.5%) lived alone. This is comparable with the 23.1% lone person 
households  estimated  from  the  2001  Australian  Census  data  for  Western  Australia 
(ABS, 2002). Where participants lived with others it was primarily a spouse or partner 
(n = 650, 75.0%), dependent or independent child (n = 148, 17.0%), parent (n = 26, 
3.0%), or others, for example grandparent or a friend (n = 43, 5.0%). Closely related to 
the  living  arrangements  was  the  current  marital  status  of  the  participants,  which  is 
discussed in the next section. 
 
Personal Socio-Demography 
Over two thirds of the  participants  were in  a  marital  (n  = 675, 66.7%)  or de-facto 
relationship (n = 43, 4.2%), whilst 20.7% were either divorced (n = 68, 6.7%), separated 
(n = 15, 1.5%) or widowed (n = 127, 12.5%) and 8.4% (n = 85) had never married. 
When  this  relationship  data  were  compared  to  extrapolated  data  from  the  latest 
accessible, related census data (ABS, 2007), the proportions were similar, although in 
the Census the number of widowed (6%) and married (55%) people were lower. These  
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discrepancies  probably  reflect  the  older  age  group  of  people  with  type  2  diabetes 
compared to the Census data, which includes people from 15 years of age.  
 
The educational background of the participants was varied. Most had completed high 
school (n = 863, 88.3%), although 11.7% (n = 115) had completed only primary level 
schooling and a further four (0.4%) had not attended school at all. This finding may 
reflect  the  availability  of  preparatory  schooling  for  preceding  generations.  Given 
educational  opportunities  for  people  from  metropolitan  versus  regional  remote  are 
disparate  (ABS,  2008b)  and  both  education  and  geographical  location  were  to  be 
considered in the analysis of the conceptual model this relationship is explored further. 
As  can  be  seen  in  Figure  6.11  a  much  larger  proportion  of  participants  from 
metropolitan areas had attended school at all levels compared to participants from rural 
areas. The 2006 Australian  Census  reported  that  78% of metropolitan  based people 
attended secondary schooling in contrast to only 34% in remote locations (ABS, 2008b). 
Likewise in this study, almost half as many participants from rural areas completed 
schooling. A little over a third of participants had completed a trade certificate (n = 244, 
35.5%), 32.5% (n = 222) a Technical and Further Education (TAFE) course and 32.2% 
(n = 221) a university award course. 
 
Figure 6.11. Highest level of schooling based on residency location 
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Over half (n = 559, 57.1%) of the participants were retired, which is not surprising 
given  the  average  age  of  the  participants  was  64  years  and  the  common  form  of 
diabetes, type 2, is more prevalent in older age groups. Just under a third of participants 
(n = 273, 27.9%) worked either full or part time, whilst a further 6.2% (n = 60) worked 
as a fulltime homemaker. A small percent of individuals were unemployed (n = 21, 
2.1%) or unable to work, due to a disability (n = 65, 6.7%). Forty five participants did 
not  indicate their employment  status.  Figure 6.12 shows the differences  in  working 
status between males and females. Principally more women worked part-time and were 
homemakers, whilst more men worked fulltime.  
 
Figure 6.12. Employment status of participants according to gender 
 
The range of employment identified as the primary occupation was diverse. Using the 
Australian and New Zealand Standard Classification of Occupations (ANZSCO) codes 
(ABS, 2006b) there were almost 300 different classifications. Based on the Australian 
Institute of Health and Welfare (2005b) broad categories of occupation, 64.9% (n = 
537) worked or had worked in non-manual work and 36.1% (n = 304) in manual labour. 
Seventy four (8.1%) had not been or were currently not in paid work (n = 74) and 108 
(10.6%) did not provide work details. Morbidity and mortality has consistently been 
shown to be higher in manual labour groups (AIHW, 2005b) and hence consideration of 
classification of workers and self-management needed to be accounted for in this study.   
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The indicative economic status was obtained from questions requiring participants to 
estimate diabetes costs and related financial hardship. Individuals estimated the average 
monthly costs related to diabetes management was $66 (SD = 98.40). The standard 
deviation indicates marked variability across the sample and like the mean is sensitive 
to extreme values (Munro, 2005; Wolfer, 2007); therefore, the range was examined and 
monthly cost estimates were as little as $1.00 to a maximum of $1000. A little over a 
third (n = 537, 67.7%)  indicated they spent  $50.00 or less,  18.6% (n = 148) spent 
greater than $50.00 to $100.00, 13.1% (n = 104) between $100.00 and $500.00 and only 
5  people  (0.6%)  indicated  that  they  spent  more  than  $500.00.  However,  several 
participants  noted  that  estimating  costs  was  difficult  and  varied  subject  to  the 
medication  regime,  food  requirements,  monitoring  needs  and  more  expensive 
components of the therapeutic regime, for example insulin pumps. The 2001 Australian 
Diabco$t study suggested that consumables, such as injection and blood glucose testing 
equipment cost the individual approximately $39 per month (Colagiuri et al., 2003). 
Thus the average cost estimates provided in the present study are not unrealistic at $66 
per month, given this figure was not limited to consumables. Whatever the cost, over 
three quarters of the respondents felt they were manageable, with  79.8% (n  = 791) 
indicating it was either easy or very easy to meet costs. Not unexpectedly, given the 
range of estimated expenditure, smaller numbers found it hard (n = 181, 18.3%) or very 
hard (n = 19, 1.9%) to meet costs; 32 did not provide details.  
 
Over  half  of  the  participants  (n  =  592,  57.9%)  received  some  form  of  government 
financial  support/benefits,  principally  the  aged  pension  (Figure  6.13).  To  help  meet 
diabetes-related  costs,  participants  accessed  a  variety  of  resources.  Apart  from 
Medicare, a large number of participants had private health insurance (n = 601, 58.7%) 
and a further 54 (5.3%) had Veteran Affairs health cover. Additionally, over half of the 
participants  (n  =  592,  57.9%)  received  some  form  of  government  financial 
support/benefits (refer to Figure 6.13). Although several (n = 10) indicated that the 
Pensioner  Concession  Card,  Repatriation  Health  Card,  Veteran  Affairs  and  the 
Medicare Safety Net also assisted them to self-manage their condition.  
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Figure 6.13. Types of Government financial support 
 
Socio-Environmental Support  
A measure providing an indication of the support to live with diabetes in the socio-
environment is the MHLC Control by other people (LOCo) subscale that was discussed 
earlier. 
 
 
Health Context 
This section addresses the health support individuals have access to or use to assist self-
management of diabetes. Financial support for health care, access to health services and 
the extent of health professional support is explored. It is the penultimate section in the 
univariate analysis of the independent variables. 
 
Financial Support 
The costs associated with self-management were identified in the last section. Apart 
from  the  mentioned  sources  of  funding;  further  assistance  with  financial  costs 
associated with equipment and supplies necessary for diabetes management was secured 
through the National Diabetes Supply Scheme (NDSS). This scheme subsidises such  
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things as injecting and BGL monitoring equipment. As expected most respondents were 
registered with this scheme, only 4.2% (n = 43) were not. 
 
Health Services 
A variety of health services and health care professionals are available to assist the 
person with diabetes to self-manage their condition. Table 6.8 shows the leading health 
professionals  in  the  multidisciplinary  diabetes  care  team  and  the  frequency  that 
participants accessed them for assistance. The missing cases are included in this table, 
given the large percent that failed to provide a response for this question. Based on this 
it  could  be  intimated  that  participants  did  not  use  the  services  listed,  given  where 
services  are  used,  for  example  the  general  practitioner  (GP),  there  are  few  missing 
cases. However, this cannot be assumed and therefore the discussion will only address 
actual cases. In hindsight the response “Never” may have been better placed as the first 
choice option in the survey.  
 
The  member  of  the  health  care  team  most  frequently  consulted  was  the  general 
practitioner. In Australia, the GP is positioned to be the case coordinator, consulting the 
patient on initial diagnosis and subsequent management (Cohen, 2007; Harris et al., 
2010),  so  it  is  satisfying  to  see  that  GP  consultations  featured  so  predominantly. 
However, several people reported that they had not seen their GP recently (n = 32, 
3.4%), whilst this seems to be the situation for only a small percent these people are 
likely  to  be  missing  out  on  essential  annual  diabetes  related  medical  reviews, 
orchestrated through the GP setting.  
 
The role of the diabetes  educator is  to  support the development  of the individuals’ 
knowledge and skills regarding the seven health care behaviours (AADE, 2009; ADEA, 
2008a).  Their  involvement  is  regarded  as  particularly  useful  in  the  early  stages 
following diagnosis and for continuing liaison (Harris et al., 2010). Despite this 16.4% 
(n = 168), or 22.3% if the missing cases reflect a “Never” response, report never having 
seen a diabetes educator. Of which thirty seven (22%) were people diagnosed with type 
1 diabetes, who should be better positioned to be referred to diabetes educators via 
endocrinology services. 
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Table 6.8 
Consultancy with the multidisciplinary diabetes care team 
Health 
professionals 
Once or 
more 6 
monthly 
Once a year  Once in last 
5 years 
Never  Missing 
  n  %  n  %  n  %  n  %  n  % 
Diabetes educator  170  16.6 
(22.5) 
164  16.0 
(21.7) 
253  24.7 
(33.5) 
168  16.4 
(22.3) 
268  26.2 
Dietitian  100  9.8 
(14.9) 
121  11.8 
(18.1) 
250  24.4 
(37.4) 
198  19.4 
(29.6) 
354  34.6 
Ophthalmologist  162  15.8 
(19.5) 
526  51.4 
(63.3) 
91  8.9 
(11.0) 
52  5.1 
(6.3) 
192  18.8 
Podiatrist  318  31.1 
(40.1) 
183   17.9 
(23.1) 
118  11.5 
(14.9) 
174  17.0 
(21.9) 
230  22.5 
Endocrinologist  177  17.3 
(27.2) 
89  8.7 
(13.7) 
80  7.8 
(12.3)  
304  29.7 
(46.8) 
373  36.5 
General 
Practitioner 
842  82.3 
(87.5) 
88  8.6 
(9.1) 
13  1.3 
(1.4) 
19  1.9 
(2.0) 
61  6.0 
Note: (%) - Percent when missing cases excluded from analysis 
 
The endocrinologist’s role in diabetes care is to provide specialist services for people 
with  type  1  diabetes  and  when  other  types  of  diabetes  present  with  complicated 
problems  (Harris  et  al.,  2010).  Of  the  participants  reporting  contact  with  an 
endocrinologist 50.6% had type 1 diabetes.  
 
The dietitians’ role in diabetes care is considered fundamental given the nature of the 
lifestyle  changes  required;  particularly  those  involving  healthy  food  choices,  meal 
planning and weight loss diets (Harris et al., 2010). General nutritional advice may be 
provided  by  the  GP  and/or  the  GP  practice  nurse,  but  as  indicated  in  the  annual, 
evidence-based publication “Diabetes Management in General Practice” “early referral 
to  a  dietitian  is  desirable  to  ensure  detailed  education”  (Harris  et  al.,  2010,  p.18). 
Despite this, approximately one fifth of the respondents (n = 198, 19.4%) had never 
seen a dietitian, which corresponded to 22.5% of all cases of type 1 and 18.6% with 
type 2. 
 
Recommended diabetes care also includes the need for annual foot screening and eye 
examination by the GP. It is recommended that referral to a podiatrist occurs if foot 
problems exist or the foot is considered high risk for diabetic related complications and 
optic  fundi  examination  by  the  ophthalmologist  occurs  every  second  year  or  more  
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frequently if required (Cohen, 2007; Harris et al., 2010). Generally participants reported 
receiving  care  from  these  specialist  services;  only  a  small  number  (n  =  52,  5.1%) 
indicated that they had never seen an ophthalmologist and almost half (n = 23) of these 
are accounted for by newly diagnosed cases who would have had no need to initially 
access the ophthalmologist. Although a large number (n = 174, 17.0%) indicated they 
had not seen a podiatrist this is not necessary unless they are considered to have a high-
risk foot. The high risk foot exists, when amongst other things, foot ulcers are present or 
a  history  of  amputation  exists.  Of  those  reporting  a  current  foot  ulcer  three  people 
(13.6%)  had  never  seen  a  podiatrist  or  only  seen  them  once  in  the  last  five  years. 
Similarly, two people (25%) with an amputation had never seen a podiatrist or only seen 
them  once  in  last  five  years.  Both  groups  are  therefore  likely  to  have  missed 
recommended foot care. 
 
The residency location of the participants and care provision was explored, given that it 
is generally recognised that rural health care is under serviced (AIHW, 2008c; Dixon & 
Welch,  2000;  McLean,  Mendis,  Harris  &  Canalese,  2007).  Unexpectedly, 
proportionately more people from rural locations compared to metropolitan locations 
reported consultations with some members of the diabetes health care team. A Pearson’s 
chi-square  test  of  contingencies  (with  α  =  .05)  showed  a  statistically  significant 
association between the use of diabetes educators and participants’ residential location, 
χ
2 (3, N = 742) = 19.12, p <.001. More people living in the metropolitan area (26%) 
reported never seeing a diabetes educator than those living in rural areas (15.9%) and 
metropolitan based people were less likely to consult with an educator at six monthly 
(19.3% vs. 29.8%) or yearly intervals (19.5% vs. 24.9%). Cramer’s V test indicated that 
the association was small to medium, V (3, N = 742) = .16, p <.001. There was also a 
statistically  significant  association  between  residency  location  and  access  to  the 
endocrinologist, χ
2 (3, N = 645) = 11.14, p <.011. However, for this service more people 
living in rural areas reported they had never seen an endocrinologist compared to their 
metropolitan equivalents (55.3% compared to 43.1%) and were less likely to see them at 
six monthly consults (20% compared to 30.1%). The magnitude of this association was 
small to medium, V (3, N = 645) = .13, p <.011. There were no statistically significant 
associations between residency location and use of dietetic services, χ
2 (3, N = 662) = 
4.98, p = .173; ophthalmologists, χ
2 (3, N = 822) = 5.87, p = .899; podiatrists, χ
2 (3, N = 
783) = .21, p = .977 and general practitioner, χ
2 (3, N = 948) = 2.57, p = .462.   
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At the time of the data collection 82 people (8%) were attending a diabetes education 
program. A further 554 (54.2%) indicated they had attended an education program in 
the past, generally within the last 10 years, although 27.6% last attended an education 
program at least ten years ago (Figure 6.14). Spearman’s rho indicated the presence of a 
positive  correlation  between  year  of  attendance  of  last  education  and  the  year  of 
diagnosis, rs = 0.50, p <.001, two tailed, N = 506. Thus it seems that health education of 
this  nature  occurs  at  initial  presentation  of  the  condition,  but  is  rarely  ongoing. 
Moreover, despite the association with attendance and year of diagnosis, almost a third 
of  participants  (n  =  326,  37%)  had  never  attended  a  diabetes-related  education 
programme. 
 
Figure 6.14. Year last attended a diabetes education programme 
 
Apart from the health services discussed, people with diabetes can also gain assistance 
from health affiliated organisations, such as DiabetesWA and diabetes support groups. 
Correspondingly, 86% (n = 876) and 15% (n = 154) of the participants reported current 
membership or affiliation with DiabetesWA and a support group. These figures may 
mirror  the  methods  of  survey  dissemination,  which  recruited  participants  from  both 
areas.  
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Health Profession Self-Management Support 
To augment the findings on self-support available in the socio-environment and health 
services, a third aspect of self-management support looked at in this study is the support 
available  from  health  professionals.  Measures  for  assessing  the  self-management 
support provided by health care professionals included the MHLC Control by doctors 
(LOCdr).  In  addition,  the  Health  Care  Climate  Questionnaire  (HCCQ)  was  used  to 
assess self-determination support by health care providers. The MHLC was discussed 
earlier, where it was noted that control by doctors was the commonest form of control 
evident in the study sample. Findings from the HCCQ are presented next. 
 
Self-Determination Support by Health Care Providers (SDShcp) 
The  individuals’  perceptions  of  their  health  care  providers’  ability  to  support  both 
cognitive and emotional self-determination were assessed using the HCCQ. The average 
score  for  the  HCCQ  was  high  (M  =  3.28,  SD  =  0.68),  from  a  possible  range  of  1 
(strongly disagree) to 4 (strongly agree). Participants’ regarded health professionals to 
be relatively well positioned to provide both emotional self-determination support (M = 
3.28, SD = 0.62) and cognitive self-determination support (M = 3.25, SD = 0.64). Based 
on the item analysis detailed in Figure 6.16 the two lowest scoring items, one from each 
of the subscales, are “My health care provider listens to how I would like to do things” 
and “My health care providers handle my emotions well” (both M = 3.11, SD = 0.75). It 
appears that health care providers are viewed as slightly less adept in the skills required 
for counselling compared to supportive skills to self-manage. Nonetheless, the mean 
score  across  all  items  are  strong,  indicating  that  health  care  providers  are  viewed 
positively in assisting disease management, Figure 6.15. 
 
Analyses discriminated between several different groups of people and their perceptions 
of their health care providers’ self-determination support. The grouping factors that had 
some  statistically  significant  differences  were  age,  marital  status,  type  of  diabetes, 
associated management costs and diabetes education, see Table 6.9. These factors were 
derived from three of the four main determinants - personal attributes, diabetes traits 
and  health  context  –  notably  absent  was  any  influence  from  socio-environmental 
factors. However, given SDShcp assesses support within the health context it is perhaps 
not surprising.  
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Note: HCPs = Health care providers. 
Figure 6.15. Item scores in the Health Care Climate Questionnaire 
 
People aged 65 years or over believed that their health care providers support them to be 
self-determined, more so than that reported by middle aged or younger adults (p < .001). 
Likewise, the marital status of the individual appears to have some influence on the 
perception of self-determination support from health professionals (p = .005). Post hoc 
comparisons found that people who were divorced or separated reported receiving less 
self-determination support from their health care providers compared to married people, 
those  in  de  facto  relations,  those  not  married  and  significantly  with  widowers. 
Moreover,  work  status  also  affected  participants’  appraisal  of  SDShcp.  The  highest 
mean score was obtained for retired people and it was significantly different to the mean 
scores  obtained  for  people  working  fulltime  and  part-time  (p  <  .001).  Thus  retired 
people  perceived  that  health  care  providers  provided  more  support  for  self-
determination. 
 
 
 
 
 
Score 
1 – Strongly disagree 
4 – Strongly agree 
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Table 6.9 
Relationships between participant attributes and self-determination support by 
health care professionals (SDShcp) 
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Age 
Younger age ≤44 years  
Middle age 45-64 years  
Elderly ≥65 years 
 
3.17 (.59) 
3.20 (.64) 
3.35 (.58) 
957  8.13  2    <.001*** 
Marital status 
Married 
Not-married 
De-facto  
Divorced 
Widowed 
 
3.29 (.57) 
3.30 (.59) 
3.10 (.74) 
3.09 (.78) 
3.38 (.62) 
959  3.70  4      .005** 
Work status 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
3.19 (.64) 
3.11 (.64) 
3.36 (.58) 
3.18 (.66) 
3.17 (.57) 
926  6.50  4    <.001*** 
Type of diabetes 
Type 1 
Type 2 
 
3.19 (.60) 
3.30 (.61) 
935  -2.27    [-.21, -.01]    .025* 
Diabetes costs 
Hard 
Easy 
 
3.16 (.70) 
3.31 (.58) 
947  2.71    [.04, .26]    .007** W 
Diabetes education-now  
Yes 
No 
 
3.41 (.59) 
3.20 (.61) 
942  -2.17    [-.30, -.02]  . .031* 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
W = Welch’s t-test. 
Mean score range: 1 (strongly disagree) through to 4 (strongly agree).  
*p < .05. **p < .01. ***p < .001. 
 
With reference to diabetes traits, both types of diabetes and associated management 
costs were significantly associated with different perceptions of the support provided by 
health care providers for self-management. People who had type 1 diabetes perceived 
they received less SDShcp compared to those with type 2 diabetes, the difference in the 
mean score was 0.11 (p = .025). Further, people who found it harder to meet diabetes 
management costs felt that their health care providers did not support self-determination 
as much as those who found the costs easy to manage, the mean score being 0.15 less (p 
= .007). The difference was apparent for both cognitive and emotional elements of self-
determination.  Additionally,  support  for  both  cognitive  and  emotional  SDShcp  was 
associated  with  attendance  at  diabetes  education  programmes  (p  =  .031).  Those 
currently attending education reported greater assistance for self-determination than that 
reported by those not attending education (mean score difference 0.16).   
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In conclusion, the findings presented in this section illustrate the demography of the 
participants, the disease characteristics and self-management support structures. Based 
on the analyses and its comparison to related national evidence it can be reasonably 
assumed that the likelihood of the study sample being representative of the population is 
strong and therefore some degree of confidence exists that the findings from the model 
tested in this study will have application to the diabetes population in Australia.  
 
 
UNIVARIATE ANALYSIS - DEPENDENT VARIABLES  
 
This  section  continues  the  univariate  analysis  applied  to  appraise  the  dependent 
variables. The dependent variables - illness representations, self regulation and self-
management behaviours - related to the study’s conceptual model are identified next 
and the findings presented related to each of these variables.  
 
 
Illness Representations 
Representations of an illness are informed by the person’s knowledge and impressions 
of  the  illness.  In  order  to  gather  data  on  the  participant’s  cognitive  and  emotional 
representation of diabetes the Brief Illness Perception Questionnaire (Brief IPQ) was 
incorporated into the study survey. Each of the eight Likert style items in the Brief IPQ 
has differently worded response categories, but in general higher ratings reflect more 
strongly held beliefs about the dimension being assessed by the item.  
 
The mean scores for the overall BIPQ (M = 2.65, SD = 0.43), cognitive subscale (M = 
2.74, SD = 0.39) and emotional subscale (M = 2.40, SD = 0.82) suggest that participants 
held reasonably strong views about diabetes, refer to Figure 6.16. Participants indicated 
the condition can be controlled by prescribed treatments (M = 3.53, SD = 0.67) and they 
have some personal control in its management (M = 3.04, SD = 0.67). The scores for 
symptomatology  (M  =  2.67,  SD  =  0.90)  and  consequences  (M  =  2.66,  SD  =  0.91) 
intimate  that  diabetes  does  not  having  a  grossly  negative  affect  on  lifestyle,  and 
therefore concern was rated reasonable (M = 2.00, SD = 0.88). However, the Emotion 
dimension  scored  higher  (M  =  2.73,  SD  =  0.98)  and  supports  evidence  from  the 
Diabetes Distress Scale reported earlier. The surprising finding is the lower timeline  
171 
score, the mean of 1.18, (SD = 0.49) suggests that people believe their condition will not 
last forever, despite diabetes being a non-curable, progressive condition.  
 
Figure 6.16. Dimension scores in the Brief Illness Perceptions Questionnaire 
 
Relationships between the dimensions were explored using Spearman’s Rho. Significant 
correlations  are  shown  in  Table  6.10.  The  strongest  positive  relationships  existed 
between the Consequences dimension and both the Identity (p <.001) and Emotions 
dimensions  (p  <.001),  suggesting  that  where  someone  perceives  diabetes  to  have  a 
greater impact on life they are more likely to have more symptoms and find it more 
challenging emotionally. The more symptoms were considered a problem the greater the 
emotional impact (p <.001) and concern (p <.001). A weak negative relationship existed 
between Timeline and Understanding (p =.021), suggesting that when they had limited 
understanding of the condition they tended to believe that diabetes would last only a 
short time. Similarly,  another weak negative relationship involved the  Timeline and 
Treatment control (p <.001), implying that where treatment was perceived as ineffective 
then the condition would not last forever. These findings may explain the low mean 
score for the Timeline dimension. Presumably participants are aware that poor control is 
likely to lead to premature death and thus reinforces the interpretations made before 
regarding the curability of diabetes. 
 
Score 
1 – Impact / belief low 
4 – Impact / belief high 
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Table 6.10 
Intercorrelations between dimensions in the Brief Illness Perception Questionnaire 
Dimensions  Conse-
quences 
Timeline  PC  TC  Identity  Under-
standing 
Concern  Emotions 
Consequences    .09a**  .28a**    .52b**  .10c**  .38d**  .52b** 
Timeline  .09a**      -.14c**  .13e**   -.08f*      .07b* 
PC  .28a**      .25g**    .22e*  .37c**  .16h**  .28b** 
TC    -.14c**  .25g**      .20f**  -.09i**   
Identity  .52b**  .13e**  .22e**        .42d**  .49j** 
Understanding  .10c**  -.08f**  .37c**  .20f**        .13b** 
Concern  .38d**    .16h**  -.09i**  .42d**      .50k** 
Emotions  .52b**    .07b*  .28b**    .49
j**  .13b**  .50k**   
Note: 
an = 968. 
bn = 956.
 cn = 951. 
dn = 962.
 en = 948.
 fn = 950.
 gn = 952.
 hn = 961.
 in = 946.
 jn = 959.
 kn 
= 967. 
PC – personal control. TC = treatment control. 
All tests two-tailed. 
**p <.01. ***p <.001.  
 
A single item of the BIPQ identifies the perceived causality of diabetes and is structured 
as  a  qualitative  response.  The  responses  were  categorised  according  to  the  broad 
categories  suggested  by  the  developers:  Psychological  attributes,  Risk  factors, 
Immunity, Accident or chance (Moss-Morris et al., 2002). A further category, labelled 
Other was added to reflect the miscellaneous causality perceptions that could not be 
incorporated into one of the four designated causal categories (Figure 6.17). Regardless 
of the category the six leading causative factors identified were: hereditary/familial (n = 
411), dietary/eating habits (n = 368), overweight (n = 304), sedentary lifestyle (n = 
274), stress/family pressures (n = 184) and a medical condition, its treatment or weight 
gain as a direct effect of the condition or its treatment (n = 146). All other causes were 
mentioned considerably less, the next highest were attributed to unknown aetiology (n = 
85), age (n = 79) and alcohol (n = 59), the remaining causes were each mentioned less 
than 50 times.  
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Figure 6.17. Causal categories of illness representations 
 
Not  unexpectedly,  the  commonest  category  of  causation  was  Risk  factors,  which 
included  mostly  modifiable  factors,  although  some  fixed  factors,  such  as  age  and 
genetics/familial were identified. Modifiable factors included lifestyle behaviours, such 
as diet, weight, smoking. The main medical conditions linked to onset of diabetes were 
heart conditions, cerebrovascular accident, polycystic ovary disease and Syndrome X 
characteristics, such as  hypertension and hypercholesteraemia;  several  other medical 
conditions were noted because of the resulting limitation in physical activity that they 
caused. Drugs, such as corticosteroids, diuretics and beta blockers were also implicated. 
Others  attributed  causation  to  pregnancy,  especially  weight  gain  as  a  result  of 
pregnancy, or pre-diabetes; with several acknowledging the cause was due to a lack of 
knowledge of the risk factors for diabetes and action they could have taken to prevent 
them. 
 
The Psychological attributes that participants remarked on as a causative factor for them 
appeared  to  be  twofold,  either  attributed  to  their  mental  health  state,  of  which 
depression  was  cited  the  most  frequently,  or  stress.  Stress  was  attributed  to  work 
pressures, marital problems and the shock over the loss of a family member. 
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Immunity causes were either attributed to an infection, internal imbalances in insulin 
metabolism, environmental factors and health conditions that compromised well being. 
Some conditions have been linked to diabetes, for example pancreatitis, and others that 
have  not  previously  been  linked  to  diabetes,  for  example  asthma,  menopause  and 
cancer. The latter group may well reflect that these conditions affected the participants’ 
lifestyle or added to the burden on the immune system. 
 
The  category  Accident  or  chance  included  the  notion  that  causation  was  somewhat 
nebulous,  whilst  others  stated  it  was  “just  bad  luck”  or  “fate”.  The  Other  category 
contained unusual causative factors, including a long plane journey, fainting as a child, 
excess  marathon  training,  living  through  the  war  as  a  child  and  been  exposed  to 
defoliants  or atomic testing as  part of the armed forces.  The participants  may have 
perceived these causes as effecting their immunity or psychological well-being, but it 
was not clear from the details provided if this was the case and therefore, given the lack 
of specificity these listed causes could not be categorised within one of the four main 
categories.  
 
When determinant factors were considered it was found that several were related to 
illness representations, Table 6.11. Of the personal traits, age was the only factor that 
had a statistically significant relationship. Others have also confirmed this relationship 
where stronger representations are held by older people (Glasgow et al., 1997; Nouwen 
et al., 2008). In the present study significant differences in mean scores were shown 
across all age groups (p <.001). Older people believed that diabetes affected their life 
more,  reporting  more  symptoms,  greater  emotional  impact  and  concern  about  the 
condition, whilst feeling less personal control over diabetes.  
 
As  can  be  seen  in  Table  6.11,  the  diabetes  related  traits  that  were  significantly 
associated with illness representations were type of diabetes, its duration, management 
and  presence  of  co-morbidities.  The  illness  representations  held  were  significantly 
stronger for people with type 2 diabetes compared to those with type 1, the mean score 
being  0.21  worse  (p  <  .001).  This  is  an  unusual  finding  given  the  intensity  of 
management and the daily impact of type 1 and is in contrast to what others have found 
(Lange & Piette, 2006). People with type 2 diabetes felt they had more severe symptoms 
and  consequences;  they  were  more  concerned  and  reported  more  emotional  impact  
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arising from diabetes. They also felt their condition would last for longer and reported 
understanding  their  condition  less  than  those  with  type  1.  Furthermore,  the  more 
recently  someone  had  been  diagnosed  with  diabetes  the  more  strong  the  illness 
representations held.  
 
Table 6.11 
Relationships  between  personal  attributes  /  diabetes  traits  and  illness 
representations 
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Age 
Younger age ≤ 44 years  
Middle age 45-64 years  
Elderly ≥ 65 years 
 
2.45 (.38) 
2.58 (.44) 
2.74 (.41) 
871  27.99  2    <.001*** 
Type of diabetes 
Type 1 
Type 2 
 
2.48 (.38) 
2.69 (.43) 
852  -6.49    [-.25, -.12]    .025* W 
Duration of disease 
≥ 30 years 
21-30 years 
11-20 years 
0-10 years 
 
2.49 (.41) 
2.54 (.45) 
2.62 (.41) 
2.75 (.48) 
860  7.06  4    <.001*** 
Therapeutic regime 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
 
2.81 (.42) 
2.72 (.43) 
2.48 (.40) 
2.48 (.39 
861  28.01  3    <.001*** 
Co-morbidities 
None 
One 
Two 
Three 
Four or more 
 
2.67 (.2) 
2.66 (.42) 
2.68 (.43) 
2.64 (.46) 
2.40 (.39) 
859  3.12  4      .015* 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
W = Welch’s t-test. 
Mean score range: 1 (weaker beliefs) through to 4 (stronger beliefs).  
*p < .05. ***p < .001. 
 
Significant differences were shown between those diagnosed between 0 to 10 years and 
those diagnosed longer (p <.001). A newer diagnosis was associated with perceived 
greater effect of the condition, more symptoms, a longer time frame, greater concern 
and  least  understanding  of  diabetes.  When  glycaemia  was  managed  by  lifestyle 
measures, people held stronger representations of symptoms and consequences, reported 
greater  concern  and  emotional  impact  from  the  condition  and  a  longer  timeframe. 
Whilst,  reporting  less  personal  control,  treatment  control  was  strong,  as  was 
understanding of diabetes. These differences were significant compared to the mean 
scores for those managed by insulin or insulin and tablets combined and those on tablets  
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only  held  significantly  stronger  views  that  those  using  insulin  as  solo  or  combined 
therapy (p < .001). Illness representations, significantly those concerning symptoms and 
consequences  of  diabetes,  were  also  influenced  by  the  presence  of  diabetes  co-
morbidities (p =.015). However, the presence of four or more co-morbidities had less 
effect on illness representations than fewer co-morbidities and even the absence of co-
morbidities. Possibly the presence of many co-morbidities and associated symptoms 
complicates the picture of diabetes making it difficult for the person to discern what 
symptom is related to what condition.  
 
Of the socio-environmental factors, work status, birthplace and diabetes-related finances 
demonstrated some relationships with illness representations, Table 6.12. Retirement 
appears to have an effect on illness representations, with stronger representations held 
by  this  group  than  those  working  fulltime  or  part-time  or  unable  to  work  due  to  a 
disability (p < .001). There were no significant differences between the representations 
held by retired people and those not in paid work. Generally retired people felt they had 
more symptoms and consequences associated with diabetes, lacked understanding of the 
condition, were more concerned and emotional about it and had less personal control 
over the disease. It may be older people were more conscious of their vulnerability. 
 
Table 6.12 
Relationships between socio-environment and illness representations 
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Work status 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
2.55 (.45) 
2.56 (.37) 
2.73 (.42) 
2.50 (.47) 
2.59 (.41) 
845  10.34  4    <.001*** 
Birth place 
Oceania 
Africa / Asia 
Europe / N. America 
 
2.63 (.42) 
2.46 (.42) 
2.72 (.43) 
862  8.84  2    <.001*** 
Diabetes costs 
Hard 
Easy 
 
2.43 (.39) 
2.71 (.43) 
863  7.96    [.21, .35]  <.001*** 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
W = Welch’s t-test. 
Mean score range: 1 (weaker beliefs) through to 4 (stronger beliefs).  
***p < .001. 
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As  far  as  culture  was  concerned,  people  born  in  Africa  or  Asia  held  less  strong 
representations than people from the Oceania region and Europe or North America (p < 
.001).  African  and  Asians  groups  perceived  that  they  had  less  symptoms  and  that 
diabetes  had  less  effect  on  their  life.  Accordingly  they  were  less  concerned  and 
emotional about the condition. Like this study, many other studies have shown aspects 
of illness representations are linked to cultural origins (Barnes et al., 2004; Bean et al., 
2007; Chesla, et al., 2000; Heuer & Lausch, 2006; Hjelm et al., 2004; Lange & Piette, 
2006; Meetoo & Meetoo, 2005). There appears no consensus on the findings for each of 
the  dimensions,  although  generally  the  illness  representations  held  of  non-European 
cultural groups reflect less awareness of the condition and western medical care. Bean et 
al. (2007) suggests it is the poorer clinical picture held by the ethnic group that affects 
the representations.  
 
The final socio-environmental factor that had a relationship with illness perceptions was 
the  financial  costs  around  diabetes  care  management,  Table  6.12.  If  diabetes 
management costs were easy to meet illness representations were rated more strongly 
than when costs were hard to meet, a difference in the mean score of 0.28 was noted (p 
< .001). In particular, those who felt costs were easier to manage indicated that the 
consequences,  symptoms,  concern  and  emotional  impact  were  all  greater;  whilst 
understanding and personal control were lower. It is not clear why this should be the 
case. 
 
With regards to the health context, attendance at diabetes education sessions influenced 
illness representations, see Table 6.13. Those attending education classes had less strong 
illness representations than those not attending education sessions with a mean score 
some 0.15 less (p = .001). Typically people attending education classes perceived fewer 
difficulties with their symptoms and less impact of diabetes on their life; therefore, they 
were less emotional or concerned by the condition. Presumably, education provides a 
more  reliable  grounding  in  which  to  understand  and  respond  to  the  condition. 
Conversely,  affiliation  with  DiabetesWA  was  associated  with  stronger  illness 
representations compared to those not linked with this organisation, the mean score 
being 0.12 more (p = .014). In particular, members felt the consequences of diabetes 
affected their life more and they were more emotionally affected by the condition. This  
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may  have  been  the  impetus  for  seeking  affiliation  with  an  organisation  like 
DiabetesWA, membership affording some degree of additional support. 
 
Table 6.13 
Relationships between health context and illness representations 
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Diabetes education-now  
Yes 
No 
 
2.51 (.36) 
2.66 (.44) 
929  3.41    [05, .26]   .001**  W 
DiabetesWA member 
Yes 
No 
 
2.66 (.43) 
2.55 (.41) 
856  2.45    [.02, .21]   .014* 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
W = Welch’s t-test. 
Mean score range: 1 (weaker beliefs) through to 4 (stronger beliefs).  
*p < .05. **p < .01.  
 
 
Self-Regulation 
Self-regulatory practices were assessed by the subscales Assessing dissatisfaction and 
readiness to change (nine items) – SRa - and Setting and achieving goals (10 items) – 
SRgs - subscales of the DES with a Likert scale ranging from 1 (strongly disagree) to 4 
(strongly agree). The mean score was the same for both subscales (M = 3.13), with 
slight  variation  in  the  standard  deviation,  0.19  and  0.16  respectively.  These  results 
suggest that participants generally felt they had the skills for self-regulation. 
 
For further analysis the items in the SRgs subscale were grouped to provide findings 
more  meaningful  to  dimensions  of  self-regulation.  The  aspects  assessed  were  goal 
setting  (2  items),  developing  strategies  (5  items)  and  enacting  strategies  (3  items). 
Likewise, in the Assessing dissatisfaction and readiness to change subscale the items 
most representative of cognitive appraisal (5 items) and emotional appraisal (4 items) 
were grouped.  
 
Goal Setting  
Goal setting was assessed by two items in the SRgs, these were: “I know which of my 
diabetes goals are most important to me” and “I can choose realistic diabetes goals” 
had high mean scores, 3.37 (SD = 0.59) and 3.20 (SD = 0.57) respectively, see Figure 
6.18 The inference being that participants felt they could determine goals and self-select  
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the ones of most value to them. The leading goals emerging were associated with the 
need to adopt healthier lifestyle behaviours. 
 
Figure 6.18. Mean score for items in the setting and achieving diabetes goals 
subscale of the DES 
 
Coping / Developing and Enacting Strategies 
Five items assessed the development of strategies in the SRgs. The lowest scores were 
obtained for “I can come up with good ideas to help me reach my goal” (M = 2.97, SD = 
0.72) and “I can think of different ways to overcome barriers to my diabetes goals” (M 
= 2.87, SD = 0.71), see Figure 6.18. This suggests that participants find it more difficult 
to generate ideas to achieve goals and to overcome barriers to reaching goals, whereas 
the remaining items that were scored higher tend to indicate that participants felt they 
can evaluate what is needed to achieve a goal and what needs to be done to resolve 
problems for goal attainment.  
 
Of the three items assessing the enacting aspect of self-regulation the one referring to “I 
am able to turn my diabetes goals into a workable plan” (M = 2.97, SD = 0.72) scored 
lowest. This reflects the difficulties of initiating and sustaining action plans and closely 
links to the dilemma participants’ face in generating ideas that will work to achieve 
goals.  
Score 
1 – Strongly disagree 
4 – Strongly agree 
  
180 
Appraisal / Feedback 
Self-regulatory individuals not only make sense of a problem and act to deal with it, 
they also evaluate the effectiveness of actions taken, review the goal in light of the 
actions taken and make choices concerning what goals they will continue to deal with 
(Leventhal et al., 2004). This appraisal involves both cognitive and emotional aspects 
and therefore to best assess these two dimensions, the items in the SRa subscale were 
grouped accordingly, see Figure 6.19. 
 
The  highest  scoring  cognitive-item  was  “I  know  what  parts  of  taking  care  of  my 
diabetes that I am satisfied with” (M = 3.27, SD = 0.59), whilst “I know what parts of 
taking care of my diabetes that I am not ready to change” (M = 2.67, SD = 0.82) was 
the lowest score. The inference from these item scores is that participants were able to 
distinguish which actions work well for them and whether changing strategies is of 
value to them. The lower scores reflect some confusion over which actions they are 
committed to changing. 
 
Figure 6.19. Mean score for items in the assessing dissatisfaction and 
readiness to change subscale of the DES 
 
The  emotional  aspect  of  appraisal  was  assessed  by  four  items;  all  scored  similarly, 
except for the item “I know the negative ways I cope with diabetes related stress” (M = 
Score 
1 – Strongly disagree 
4 – Strongly agree 
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2.96, SD = 0.75), which was the lowest. The average scores indicate that participants are 
able to appraise their emotional state, although the appraisal of coping strategies that 
may be less than helpful towards achieving goals was more problematic for them. A 
further explanation can be attributed to the meaning of the question, which was perhaps 
not clear to the participants. 
 
The appraisal and goal setting elements of self-regulation were affected by different 
factors. Goal setting was influenced by the therapeutic regime, work status, diabetes 
related costs and current diabetes education; conversely appraisal was influenced by 
gender,  type  of  diabetes  and  current  diabetes  education,  see  Table  6.14  and  6.15. 
Noticeably,  goal  setting  was  not  affected  by  any  personal  attributes;  furthermore 
appraisal/coping appeared to lack associations with socio-environmental factors.  
 
Table 6.14 
Relationships between study factors and goal setting 
Participant factors  M(SD)  n  F/t  df  95% CI  P 
Therapeutic regime 
Lifestyle 
Orals 
Insulin & orals 
Insulin 
 
3.22 (.47) 
3.15 (.47) 
3.02 (.50) 
3.10 (.52) 
907  4.02  3    .007** 
Work status 
Work full time 
Work part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
3.03 (.52) 
3.12 (.45) 
3.17 (.47) 
3.10 (.61) 
3.11 (.46) 
886  2.81  4    .025* 
Diabetes costs 
Hard 
Easy 
 
3.03 (.50) 
3.15 (.48) 
904  3.07    [.21, .35]  .002** 
Diabetes education-now  
Yes 
No 
 
3.25 (.43) 
3.11 (.43) 
902  2.40    [-.25, -.03]  .016* 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
Mean score range: 1 (strongly disagree) to 4 (strongly agree). 
*p < .05. **p < .01. 
 
With regards to the setting and achieving of goals significant differences in the mean 
scores existed across the different therapeutic regimes. Those managed by lifestyle rated 
themselves significantly better at goal setting and achieving goals than people managed 
by the combination of insulin and tablets (p = .007). Retired people rated their skills for 
goal setting and achieving diabetes goals higher than other categories of employment  
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status  (p  =  .025).  Goal  setting  was  also  affected  by  the  costs  related  to  diabetes 
management, with those finding it easier to meet costs scoring higher on goal setting 
and achievement than those who found it hard to meet costs (p = .002). Finally, goal 
setting  was  affected  by  current  attendance  at  diabetes  education  classes  (p  =  .016). 
Those attending classes were more likely to consider they have self-regulatory skills 
than those not attending classes. However, it cannot be said whether attendance is the 
causative agent for the association or whether those people attending the classes already 
have more self-regulatory skills.  
 
In  contrast  to  goal  setting,  the  appraisal  and  coping  aspect  of  self-regulation  was 
associated with the personal attribute of gender, see Table 6.15. A Mann-Whitney U test 
indicated  that  the  appraisal  skills  of  self-regulation  for  female  participants  were 
significantly  higher  than  those  of  male  participants  (p  =  .013).  No  other  personal 
attributes had a statistically significant association with appraisal and coping.  
 
Table 6.15 
Relationships between study factors and appraisal / coping 
Participant factors  M(SD) 
MR (n)  n  F/t/z  [95% CI] 
U  P 
Gender 
Male  
 
Female 
 
3.11 (.43) 
457.48 (461) 
3.16 (.43) 
501.77 (499) 
960  -2.50  104407.00  .013* 
Type of diabetes 
Type 1 
 
Type 2 
 
3.18 (.38)  
499.96 (195) 
3.12 (.44) 
455.07 (733) 
928  -2.10  64553.00  .036* 
Diabetes education-now  
Yes 
No 
 
3.26 (.40) 
3.12 (.48) 
933  -2.87  [-.24, -.05]  .004** 
Note: CI = confidence interval. F/t statistic ANNOVA / t-test 
Mean score range: 1 (strongly disagree) to 4 (strongly agree). 
MR = mean rank. 
**p < .01. **p < .01. 
 
Of the diabetes traits significantly associated with appraisal and coping skills it was 
found that those with type 1 diabetes reported better appraisal skills than those with type 
2 diabetes (p = .036). Only one other factor was associated with appraisal and coping 
and that was with a health context factor. Participants who were currently attending 
diabetes  education  classes  were  more  likely  to  consider  they  had  the  skills  for  the  
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appraisal aspect of self-regulation compared to those not currently attending classes, the 
mean score being 0.14 more (p = .004).  
 
 
Self-Management Behaviours 
Self-management  of diabetes involves  not  only the skills  of self-regulation but  also 
psychomotor based skills. As indicated already, the four psychomotor skills selected for 
this study were: health eating, being active, self-monitoring of blood glucose (SMBG) 
and  taking  medications.  Each  skill  was  measured  by  a  single  item  requesting 
participants to identify the number of days in the preceding seven days that they had 
met the target behaviours, see Figure 6.20.  
 
Figure 6.20. Frequency of self-management behaviours 
 
Based on the mean score providing an estimation of compliancy with the regime it 
seems  that  participants  found  it  easiest  to  achieve  behaviours  related  to  taking 
medications (M = 6.27, SD = 2.09). It was much harder to maintain behaviours for 
health eating (M = 5.77, SD = 1.58) and SMBG (M = 4.62, SD = 2.52) and even more so 
physical activity behaviours (M = 4.32, SD = 2.37). Self-monitoring of blood glucose 
several times daily is considered essential for those with type 1 diabetes. Whereas, the 
person with type 2 who has  stable  blood  glucose levels  may only  need to  preform  
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monitoring two or three times a week (Cohen, 2007; Harris et al., 2010). Hence when 
the average score was considered for these two main types of diabetes it was seen that 
as expected the behaviour of monitoring occurred on more days in those with type 1 (M 
= 5.95, SD = 2.08) in contrast to those with type 2 (M = 4.30, SD = 2.51).  
 
Self-Management Outcomes 
It has been introduced already that two outcome measures of self-management were 
considered in the study. Firstly, glycated haemoglobin, which is a gold-standard clinical 
measure and quality of life, which is being used increasingly to capture outcomes that 
reflect the impact the disease and its management has on the individual.  
 
Glycated Haemoglobin 
Glycated haemoglobin (HbA1c) is a three monthly blood test, used as a clinical indicator 
of glycaemic control.  Less than half of the participants (n = 476, 46.5%) knew the 
results of their last HbA1c. Where detailed, the average HbA1c was 7.2% (SD = 1.60), 
although the range was 2.6% to 16%, indicating that some had poor control (see Figure 
6.21).  
 
Figure 6.21. Last self-reported glycated haemoglobin 
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Glycated haemoglobin is a ratio level of measurement, however incremental increases 
to a certain point indicate optimum glycaemic control and beyond a certain point less 
than ideal control. Therefore, the HbA1c values were grouped to reflect target ranges set 
by the International Diabetes Institute (2006); these were: 
  <6.5%   Ideal for type 2 not taking insulin or hypoglycaemia agents 
  6.5-7%   Ideal level of control 
  >7-8%   Reasonable level of control 
  >8%    Poor control. 
Poor  control  was  reported  by  20%  (n  =  95)  and  a  further  21.4%  (n  =  102)  had 
reasonable  control.  The  remaining  individuals  reported  an  HbA1c  value  that  was 
considered ideal: 23.9% (n = 114) were between 6.5% to 7% and 34.7% (n = 165) less 
than 6.5%. 
 
Quality of Life 
Diabetes-specific health related quality of life was measured with the ADDQoL 19. The 
ADDQoL has two independent items, measuring a generic rating of present QoL and 
prediction  of  what  the  quality  of  life  would  be  like  if  the  participant  did  not  have 
diabetes to gauge impact of diabetes on QoL. The average score for the participants’ 
present QoL was 1.03 (SD = 0.88), from a possible range of 2 (very good) to -2 (very 
bad). The mean impact rating was -1.47 (SD = 1.10), range -3 (very much better) to 1 
(worse).  These  findings  suggest  that  whilst  participants  felt  their  present  QoL  was 
reasonable they acknowledged that if they did not have diabetes QoL could be better. 
People with type 1 diabetes (M = -1.10, SD ± .74) rated QoL worse than type 2 (M = -
.79, SD ± .74), t(943) = -5.05, p < .001, 95% CI [-.44, -.19].  
 
In addition to these two separate items, the ADDQoL assesses the impact of diabetes on 
specific aspects of life using 19 other items. Its scoring is different to the above items, 
where negative scores indicate greater negative effect of diabetes. The mean QoL score 
was -0.85 (SD = 0.79) inferring that although diabetes adversely affects QoL, without the 
condition QoL would only be “a little bit better”.  
 
To  gain  greatest  insight  into  the  findings  the  19  items  were  categorised  into  four 
domains of life: life events, relationships, personal and other. It can be seen from Figure 
6.22  that  all  items  had  a  negative  impact  on  the  individual;  no  single  item  was  
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considered to be the same or better because they had diabetes. Life events caused the 
greatest negative impact; in particular, it was felt that QoL associated with eating (M = -
1.57, SD = 1.12) and drinking (M = -1.45, SD = 1.17) could be at least a little to much 
better in the absence of diabetes. The relationship item perceived as most problematic 
because of diabetes was associated with family life (M = -0.83, SD = 1.04), whilst the 
personal item was future aspirations (M = -0.92, SD = 1.05), which took into account 
respondents’ hopes and worries about the future. Nonetheless, despite these findings no 
items were rated grossly negative, where things could existentially be very much better 
without diabetes.  
 
Figure 6.22. Quality of life ratings on the ADDQoL 19 
 
 
CHAPTER SUMMARY 
 
This chapter has presented a comprehensive report on the descriptive statistics related to 
the study variables and interrelationships between dependent and independent variables. 
Table  6.16  illustrates  a  summary  of  the  findings  pertaining  to  the  study  sample’s 
characteristics;  relevant  descriptive  statistics  for  each  of  the  variables  are  detailed. 
Based  on  the  univariate  analyses  it  can  be  assumed  that  the  study  sample  is 
Score 
 0 – Least negative effect  
-2 – Greatest negative effect 
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representative of the population affected by diabetes living in Western Australia. Hence, 
the model on diabetes self-management presented in Chapter 8 will have application in 
the Western Australian context.  
 
Table 6.16 
Study sample characteristics 
Participant factors  n  Percent 
% 
M(SD) 
 
Gender 
Male 
Female 
NR 
 
496 
519 
   8  
 
48.5 
50.9 
.6 
 
Age      63.9 (13.89) 
Type of diabetes 
Type 1 
Type 2 
NR 
 
204 
785 
  34 
 
20.0 
76.7 
  3.3 
 
Duration of disease (years)      14.00 (10.00) 
Co-morbidities present        2.73 (1.63) 
Birthplace 
Oceania 
Europe / north America 
Africa / Asia 
 
652 
270 
  61 
 
66.8 
27.1 
  6.1 
 
Residency location 
Metropolitan 
Rural/remote 
 
693 
312 
 
67.7 
30.5 
 
Marital status 
Married 
Not-married 
De-facto  
Divorced 
Widowed 
 
675 
85 
43 
83 
127 
 
66.7 
  8.4 
  4.2 
20.7 
12.5 
 
Education 
Primary schooling only 
High School 
Trade 
TAFE 
University 
 
115 
863 
244 
222 
221 
 
11.7 
88.3 
35.5 
32.5 
32.2 
 
Work status 
Work full time / part-time 
Retired 
Not in work / disabled 
Not in paid work 
 
273 
559 
86 
60 
 
27.9 
57.1 
  8.9 
  6.2 
 
Note: TAFE = Technical and Further Education. 
 
Several factors were shown to be associated with the scales used in the study; these are 
summarised in Table 6.17.  
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Table 6.17 
Summary of differences amongst sub-groups within each factors for each scales 
  INSTRUMENTS 
   BIPQ    DD          DES    DSME              HCCQ   MHLC       
    DD  DD 
e 
DD 
hcp 
DD 
r 
DD 
i 
SR 
a 
SR 
gss 
DSME  DSME 
d 
DMSE 
pa 
DSME 
bg 
 DSME 
m 
SDS  LOC 
i 
LOC 
c 
LOC 
dr 
LOC 
o 
Personal attributes                                     
Gender    **  *    **  ***  *                ***       
Age  ***  ***  ***  ***  ***  ***      ***  ***        ***    **  ***   
Disease traits                                     
Diabetes type  ***  ***  ***  **  *  ***  *          *    *    **  ***   
Diabetes duration  ***    **      *          *            *   
Glycaemic control  ***  ***  ***    *  ***    **  **  **  ***    *      *  ***  ** 
Co-morbidities  *                                   
Socio-environment                                     
Birthplace  ***  ***  ***    ***  *                         
Marital status    ***  **  **  ***  *      *  **  *      **    **  ***   
Diabetes costs  ***  ***  ***  ***  ***  ***    **  ***  ***  ***      **  *       
Schooling          *                      **  **  * 
Employment status  ***  ***  ***  ***  ***  ***    *  ***  ***  **  *    ***  **  ***  ***  ** 
Occupation                                ***    * 
Health context                                     
NDSS                                    ** 
DiabetesWA 
member 
*  **  *  **    **                         
Diabetes education - 
current 
**            **  *            *        ** 
Diabetes education - 
past 
                                *  ** 
Diabetes support 
group 
            *  *                **  *  *** 
Note: BIPQ = Brief Illness Perception Questionnaire. DD = diabetes distress scale, DDe = emotional 
burden,  DDhcp  =  health  care  providers,  DDr  =  regime,  DDi  =  interpersonal.  DES  =  Diabetes 
Empowerment Scale. DSME = Diabetes Self-Management Efficacy scale, DMSEd = diet, DMSEpa = 
physical activity, DMSEbg = blood glucose, DMSEm = medications. HCCQ – Health Care Climate 
Questionnaire. MHLC = Multidimensional Health Locus of Control, LOCi = locus of control internal, 
LOCc = locus of control chance, LOCdr = locus of control doctor, LOCo = locus of control other. 
NDSS = National Diabetes Supply Scheme. SDS = self-determination support. SRa = self-regulation 
appraisal/coping, SRgs = self-regulation goal setting; 
*p <.05. ** p <.01. *** p <.001. 
 
The  findings  related  to  the  following  factors  suggest  they  be  considered  in  further 
analyses to understand more fully their role in the conceptual model: 
  Personal traits - gender and age. 
  Disease traits – type, glycaemic control and to a lesser extent duration  
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  Socio-environmental  –  birthplace,  marital  status,  diabetes-related  costs  and 
employment. 
  Health context – membership of DiabetesWA, membership of a diabetes support 
group and diabetes education. 
 
The next chapter explores the first two research objectives of the study, which were to:  
1.  Identify  determinants  that  are  associated  with  diabetes  self-management 
behaviours. 
2.  Ascertain  the  interrelationship  amongst  self-efficacy,  illness  representations, 
self-regulation and self-management behaviours. 
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“The roots of education are bitter, but the fruit is sweet”. 
Aristotle 
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CHAPTER OVERVIEW 
 
This chapter presents the findings of relationships amongst independent and dependent 
variables  to  address  the  first  two  research  objectives.  The  first  objective  was  to 
determine what factors from the four hypothesised determinants of the model - personal 
attributes, diabetes-related disease traits, socio-environment context and health context - 
influence diabetes self-management behaviours. The second objective was to ascertain 
the interrelationships amongst self-efficacy, illness representations, self-regulation and 
self-management behaviours to establish associations between the process constructs of 
the model. To investigate interrelationships both parametric and non-parametric tests 
were used, as detailed in Chapter 5. This included the independent samples t-test or 
Mann-Whitney U test and a one-way between groups analysis of variance (ANOVA) or 
the Kruskall-Wallis test. Correlation analyses were employed to ascertain relationships 
between ordinal variables, whilst nominal variables were analysed used Pearson’s chi-
square test of contingencies. A significance level of alpha .05 was set for all tests. 
 
From the analysis described in this chapter and in conjunction with evidence from the 
preceding  chapter,  the  variables  most  pertinent  for  inclusion  in  the  testing  of  the 
conceptual  model  were  identified.  Significant  associations  amongst  independent  and 
dependent  variables  were  all  explored  further  using  structural  equation  modelling 
techniques; results pertaining to these analyses are presented in the next chapter.  
 
 
RESEARCH OBJECTIVE 1 
 
The first objective of this study was to identify factors that are associated with diabetes 
self-management  behaviours.  The  behaviours  relating  to  taking  medications,  health 
eating, self-monitoring of blood glucose (SMBG) and being active are considered with 
respect to the three research questions that arose from this objective in order to elicit 
potential mediators and moderators for self-management practices. Findings specific to 
each of these research questions are detailed next. 
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Personal Attributes and Diabetes Self-Management Behaviours 
Research question 1: What are the most important personal attributes associated with 
diabetes self-management behaviours? 
The personal attributes analysed included gender, age, self-efficacy, locus of control and 
emotional distress.  
 
Gender 
Possible differences between genders were examined in relation to the average number 
of  days  in  the  last  seven  that  participants  had  attended  to  the  four  selected  self-
management behaviours. A series of independent sample t-tests was used to compare 
the  mean  frequency  of  undertaking  the  behaviours  by  female  participants  and  male 
participants. Whilst females reported more frequent healthy eating, SMBG and taking 
medications,  and  males  greater  activity  behaviours,  there  were  no  statistically 
significant differences related to gender. 
 
Age 
Differences associated with age were explored, for these analysis three groupings were 
used: young adults (n = 101), middle age (n = 347) and older adults (n = 559). Results 
from an ANOVA indicated that age influences achievement of healthy eating, F (2, 
928), = 28.16, p < .001 and being active, F (2, 927), = 4.34, p = .013. Post hoc analyses 
with Bonferroni adjustment revealed that younger participants (M = 4.98, SD = 1.81) 
had significantly less days where they stuck to a healthy eating plan than middle aged 
people (M = 5.53, SD = 1.73) and older people (M = 6.09, SD = 1.32), as did middle 
aged participants compared to older people. Moreover, younger participants (M = 3.73, 
SD = 2.22) also had significantly less days where they participated in the recommended 
30 minutes of exercise compared to older people (M = 4.48, SD = 2.37). There were no 
statistically significant age differences for medication and SMBG behaviours. 
 
Self-Efficacy 
As  can  be  seen  in  Table  7.1  there  were  several  statistically  significant  correlations 
between diabetes management self-efficacy (DMSE) and self-management behaviours, 
with the exception of medication taking behaviour. Correlations were strongest between 
self-efficacy and dietary behaviour (p < .001), and self-efficacy and activity behaviour 
(p < .001). These correlations imply that as self-efficacy ratings increase, so too does  
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the frequency of the self-management behaviours. A weak correlation was noted for 
SMBG (p = .001), however  correlations of this  size in  a large sample size are not 
particularly meaningful and must be interpreted with caution.  
 
Table 7.1 
Relationships  between  diabetes  management  self-efficacy  and  self-management 
behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
Eating  Being Active  SMBG  Taking 
Medications 
Diabetes management self-efficacy (DMSE) 
DMSE Overall  0.46a***  0.42b***  0.11c**   0.02 
DMSEd Diet  0.53d***  0.33e***  0.09f**   0.01 
DMSEpa Physical activity  0.31g***  0.52d***  0.03  -0.03 
DMSEbg Blood glucose   0.14h***  0.15g***  0.17b***   0.05 
DMSEm Medication  0.12h***  0.11h**  0.10e**   0.16i*** 
Note: 
an = 942. 
bn = 941.
 cn = 952. 
dn = 933.
 en = 938.
 fn = 947.
 gn = 932.
 hn = 931.
 in = 855. 
SMBG = Self-monitoring of blood glucose. 
All tests two-tailed. 
**p <.01. ***p <.001. 
 
All correlations between each of the four behaviours and the related subscales of the 
DMSE  were  positive.  In  particular  the  perceived  dietary  self-efficacy  with  healthy 
eating behaviour (p < .001), and activity self-efficacy with activity behaviours (p  < 
.001) showed strong positive correlations. These findings suggest that if perceptions of 
self-efficacy specific to the target behaviour are strong then the target behaviour is more 
likely  to  occur.  The  correlations  for  DMSEm  are  low  and  to  a  lesser  extent  for 
DMSEbg, caution is applied in interpreting these results. 
 
Two further strong correlations were noted between DMSEd and activity behaviour (p < 
.001),  and  DMSEpa  and  dietary  behaviour  (p  <  .001),  suggesting  interrelationships 
between diet and activity self-efficacy and these behaviours. Perception of DMSEm was 
the  only  factor  correlated  with  all  four  self-management  behaviours,  albeit  small 
correlations. 
 
Locus of Control 
Associations between the various forms of locus of control and the self-management 
behaviours were less apparent than that seen for self-efficacy. All forms are reported at  
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this point to enable comparisons, but as explained in the preceding chapter the various 
forms  are  reflective  of  the  different  categories  of  determinants  and  are  therefore 
mentioned later in the discussion pertaining to the relevant determinant. As can be seen 
by Table 7.2 all correlations were small; the highest being noted for LOCdr and eating 
behaviours. Locus of control by doctors appears to have the most influence of the forms 
of control. When control is assumed by a doctor, increases occur in the frequency of 
healthy eating (p < .001), and activity levels (p = .012). Conversely, the relationship 
between  LOCdr  and  SMBG  was  negative,  implying  that  increased  level  of  doctor 
control is more likely to result in less frequent blood glucose monitoring (p = .003). 
 
Table 7.2 
Relationships between locus of control and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
Eating  Being Active  SMBG  Taking 
Medications 
Locus of control (LOC)   
LOCi Internal  -0.01   0.08a*  -0.03  -0.04 
LOCc Chance   0.29   0.31  -0.02   0.05 
LOCdr Doctors   0.18b***   0.08c*  -0.10d**  -0.02 
LOCo Others   0.01  -0.01   0.06   0.09e** 
Note: 
an = 941. 
bn = 889.
 cn = 890. 
dn = 894.
 en = 780. 
SMBG – Self-monitoring of blood glucose. 
All tests two-tailed. 
*p <.05. **p <.01. ***p <.001.  
 
Internal locus of control was related with being active (p = .019), suggesting increasing 
autonomy is  associated with increased frequency of activity. When the influence of 
others on locus of control was explored, the control exerted by significant others was 
only relevant to taking medications, where a small positive correlation was noted (p = 
.010). The Chance form of control showed no evidence of any significant correlations 
with the self-management behaviours.  
 
Emotional Distress 
The analyses to explore associations between levels of diabetes-related distress with 
self-management behaviours in-the-main indicated negative correlations. This suggests 
inverse  relationships  exist,  where  the  frequency  of  undertaking  self-management 
behaviours diminish as perceived levels of distress rise, Table 7.3. For example, the 
more distress was experienced in the relationship with the health care provider or with  
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the regime itself the less likely that self-management behaviours were undertaken. The 
only  relationship  that  was  positive  was  evident  between  DDe  and  blood  glucose 
monitoring  behaviour  (p  =  .002);  therefore,  this  relationship  infers  that  increasing 
emotional burden is likely to lead to increased frequency of self-monitoring.  
 
Table 7.3 
Relationships between diabetes distress and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
Eating  Being Active  SMBG  Taking 
Medications 
Diabetes distress (DD)   
DD Overall  -0.46a***  -0.29a***   0.02  -0.03 
DDe Emotional burden   -0.34b***  -0.22c***   0.09c**   0.04 
DDhcp Health care provider  -0.23d***  -0.18e***   0.04  -0.02 
DDr Regime-related  -0.55f***  -0.31c***  -0.14g***  -0.09 
DDi Interpersonal  -0.34f***  -0.19c***  -0.03  -0.02 
Note: 
an = 818. 
bn = 907.
 cn = 941. 
dn = 851.
 en = 854.
 fn = 942.
 gn = 952. 
SMBG = Self-monitoring of blood glucose. 
All tests two-tailed. 
**p <.01. ***p <.001.  
 
Distress  appears  to  have  most  marked  effect  on  diet  and  activity  behaviours.  In 
particular correlations between health eating behaviours and DD (p < .001), DDe (p < 
.001), DDr (p < .001) and DDi (p < .001), were all moderate to high (≥ 0.3 to ≥ 0.5). 
The correlations between activity behaviours and overall DD (p < .001) and DDr (p < 
.001) were considered moderate. The other significant correlations were less strong. 
Distress appears to have less effect on blood glucose monitoring and taking medications 
behaviours where only the relationship between DDe and SMBG (p = .002) and DDr 
and SMBG (p = .001) were significant.  
 
In conclusion, it seems that there is no relationship between participant’s gender with 
diabetes  specific  self-management  behaviours,  whilst  age  does  play  a  role  and 
influences  the frequencies  of dietary and activity  behaviours.  It seems  that  younger 
people are less likely to maintain healthy eating and recommended activity behaviours 
than  middle  aged  and  older  people.  Likewise  perceived  self-efficacy  and  diabetes-
related distress were associated with the behaviours, especially so for healthy eating and 
activity  behaviours.  Although  increasing  efficacy  was  associated  with  rises  in 
behaviours, the reverse was seen with rising distress. Locus of control appears to have  
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less influence, although where control is assumed by the doctor healthy eating, physical 
activity and self-monitoring of blood glucose was more likely. 
 
 
Disease Traits and Diabetes Self-Management Behaviours  
Research  question  2:  What  are  the  most  important  diabetes  traits  associated  with 
diabetes self-management behaviours? 
This  section  presents  the  findings  of  the  exploration  of  disease  related  traits  to 
determine  their  influence  on  the  self-management  behaviours.  Type  of  diabetes, 
duration of the condition, therapeutic regime and to some extent co-morbidities all had 
an influence on self-management behaviours, familial patterns of diabetes had no effect. 
 
Type, Duration of Diabetes and Therapeutic Regime 
Firstly, diabetes type was explored using independent samples t-tests to compare the 
mean frequency of undertaking behaviours, refer to Table 7.4. A statistical difference 
was evident for SMBG (p < .001), and taking medications (p < .001), but not for healthy 
eating or being active; although on average people with type 2 diabetes reported eating 
healthier  and  exercising  more  than  those  with  type  1.  People  with  type  2  diabetes 
reported performing SMBG some 1.65 days less (95% CI [1.26, 2.04]) than those with 
type 1. As explained previously, this finding is not unexpected given the need for more 
frequent monitoring is greater for those with type 1 diabetes. Similarly, those with type 
2 diabetes reported taking medications some 0.77 days less (95% CI [.44, 1.10]) than 
those with type 1. This may be accounted for by some cases of type 2 not requiring 
medications to manage their diabetes.  
 
The length of time participants had been diagnosed with diabetes was analysed using 
the four groupings, these were: 10 years or less (n = 427), 11 to 20 years (n = 316), 21 
to 30 years (n = 103) and more than 30 years (n = 71); results are shown in Table 7.4. 
The  duration  of  diabetes  influenced  activity  behaviours  (p  =  .004),  monitoring  of 
glucose (p < .001) and taking medications (p < .001). Post hoc analyses showed people 
who had been diagnosed more than 30 years ago undertook significantly less activity 
than  those  who  had  been  diagnosed  10  years  or  less  (p  =  .013).  Conversely,  those 
diagnosed 30 plus years undertook significantly more SMBG than those who had been 
diagnosed between 21 and 30 years (p < .005), 11 to 20 years (p < .001) and 10 years or  
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less (p < .001). In turn those diagnosed between 21 to 30 years ago recorded SMBG 
more frequently than the 11 to 20 year age group (p < .033) and 10 years or less age 
group  (p  <  .004).  Additionally,  participants  that  had  been  diagnosed  the  longest 
undertook significantly more SMBG than those who had been diagnosed between 21 
and 30 years. However, participants that had been diagnosed more than 30 years took 
medications less frequently than all age groups: ten years or less (p = .002), 11 to 20 
years  (p  =  .004),  21  to  30  years  (p  =  .003).  There  were  no  statistically  significant 
differences between duration of the condition and healthy eating behaviour. 
 
Table 7.4 
Relationships between diabetes traits and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
 
Healthy 
Eating  Being Active  Self-Monitoring 
Blood Glucose  Taking Medications 
  F/t  df  p     F/t  df  p      F/t  df  p          F/t  df  p 
Type of diabetes   -.71  905   .476  1.77  906  .076    8.34***  915  <.001         4.60***  829  <.001 
Type 1 M(SD) 
Type 2 M(SD) 
      5.95 (2.08) 
  4.30 (2.51) 
6.90 (.63) 
6.13 (2.25) 
Duration of diabetes   1.06  3   .367  4.47**        3     .004  18.63***  3  <.001         9.32***  3  <.001 
≤ 10 years M(SD) 
11–20 years M(SD) 
21-30 years M(SD) 
≥ 30 years M(SD) 
  4.56 (2.34) 
4.22 (2.40) 
4.16 (2.42) 
3.57 (2.63) 
  4.62 (2.50) 
  4.74 (2.51) 
  5.56 (2.32) 
  5.90 (2.04) 
6.89 (.83) 
6.72 (1.73) 
6.47 (1.77) 
5.87 (2.52) 
Therapeutic regime   2.49  3   .059  5.72**       3  .001  73.34***  3  <.001   1194.18***  3  <.001 
Lifestyle only M(SD) 
Tablets only M(SD) 
Tablets and insulin M(SD) 
Insulin only M(SD) 
  4.65 (2.24) 
4.50 (2.30) 
4.19 (2.53) 
3.77 (2.41) 
  3.00 (2.22) 
  4.25 (2.47) 
  5.83 (2.08) 
  6.10 (1.91) 
   .47 (1.76) 
 6.85 (.84) 
 6.97 (.22) 
 6.90 (.75) 
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
**p <.01. ***p <.001. 
 
To  explore  the  effect  of  therapeutic  regimes  on  self-management  behaviours  the 
categories described in the preceding chapter were used (insulin only, oral tablets only, 
insulin  and oral  tablets combined and lifestyle  only). Several  significant  differences 
were  revealed  between  the  therapeutic  regime  with  activity  behaviour  (p  =  .001), 
SMBG (p < .001) and medication taking (p < .001), refer Table 7.4. Bonferroni post hoc 
analyses showed those on a regimen of insulin only undertook significantly less activity 
than those who managed their condition with either tablets only (p = .004) or lifestyle 
only (p = .007). Those managed with lifestyle only undertook significantly less glucose 
monitoring than those on tablets, insulin, and insulin and tablet combinations (p < .001). 
Similarly,  those  managed  with  tablets  only  undertook  significantly  less  glucose 
monitoring than those on insulin and insulin and tablet combinations (p < .001). With 
regards  to  medication  taking  behaviour  the  differences  noted  were  between  those  
198 
managed by lifestyle and the other three interventions (p < .001). Given lifestyle does 
not  involve  taking  medications  for  glycaemia  control  this  finding  is  irrelevant. 
Therefore, the ANOVA was repeated excluding lifestyle and it was found that there was 
no difference between taking medication behaviours across the different regimes. 
 
Co-Morbidities 
The  presence  of  several  co-morbidities  and  their  influence  on  self-management 
behaviours  was  explored,  see  Table  7.5.  The  co-morbidities  present  in  this  study 
population  were  described  in  the  preceding  chapter,  for  this  analysis  the  following 
conditions  were  considered:  foot  ulceration,  foot  amputation,  hypertension,  elevated 
cholesterol,  eye,  kidney,  cardiac  and  neurological  conditions,  and  cerebral  vascular 
accident (stroke). In general, it seems that the presence of a co-morbid condition did not 
influence self-management behaviours. 
 
Table 7.5 
Relationships between diabetes co-morbidities and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose 
Taking 
Medications 
     t  df    p      t  df   p       t  df  p      t  df   p 
Foot ulceration        .29  940  .776  -3.85***  939  <.001   -0.36  950  .718    1.52  862  .128 
Present M(SD) 
Absent M(SD) 
  2.41 (2.72) 
4.36 (2.34) 
   
Amputation       2.22*  940  .027  -3.26***  939  <.001    2.20*  950  .028      .86  862  .389 
Present M(SD) 
Absent M(SD) 
     7.00 (.01) 
     5.76 (1.58) 
1.42 (2.57) 
4.34 (2.35) 
6.71 (.76) 
4.61 (2.53) 
 
Eye        1.38  940  .170  -2.34*  939   .020    2.35*  950  .019      .26  862  .790 
Present M(SD) 
Absent M(SD) 
  3.86 (2.60) 
4.39 (2.32) 
5.11 (2.45) 
4.55 (2.53) 
 
Kidney         .12  940  .901  -2.64**  939   .008    1.15  950  .251      .31  862  .756 
Present M(SD) 
Absent M(SD) 
  3.45 (2.57) 
4.36 (2.35) 
   
Stoke       1.88  940  .060  -1.82  939  .069      .82  950  .411      .78  862  .443 
Cardiac       1.82  940  .069  -1.53  939  .127   -0.09  950  .931      .43  862  .664 
Neurological      -0.23  940  .765  -1.36  939  .173      .72  950  .471      .53  862  .598 
Cholesterol     -0.74  940  .457  -1.30  939  .194   -1.87  950  .062  -1.19  862  .234 
Hypertension        .52  940  .606  -1.28  939  .202   -0.79  950  .429   -0.11  862  .913 
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
*p <.05. **p <.01. ***p <.001.  
 
Having had an amputation appears to have had the greatest effect on self-management 
behaviours. However, the number of participants in the study with an amputation was 
small  (n  =  7)  and  therefore  results  should  be  interpreted  with  this  is  mind.  Not  
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unexpectedly,  those  people  with  an  amputation  undertook  less  activity  than  those 
without, with the mean score being 2.91 lower (95% CI [-4.66, 1.16]). Conversely, the 
presence of an amputation appears to influence more frequent healthy eating and more 
regular SMBG; for healthy eating the mean score was 1.24 higher (95% CI [-.14, 2.34]), 
whilst the mean score for SMBG was 2.11 higher (95% CI [-.23, 3.98]). Similarly, 
participants who had a foot ulcer reported more difficulty meeting activity needs than 
those with no problems, the mean score being 1.95 lower (95% CI [-.19, 2.67]). Again 
the sample size was small (n = 22) and therefore caution is needed in the interpretation, 
although the finding is likely. 
 
Eye disease impacted on activity and blood glucose monitoring. Those with eye disease 
reported more difficulty meeting activity needs than those without visual deficits, with 
the mean score being 0.50 lower (95% CI [-.98, -.09]). Also participants with visual 
deficits reported more frequent SMBG than those without eye problems, the mean score 
being 0.56 higher (95% CI [.09, 1.03]). 
 
The  only  other  co-morbidity  that  had  any  statistically  significant  association  with 
diabetes  self-management  behaviours  was  kidney  disease.  People  who  had  kidney 
disease undertook less exercise than those without, the mean score being 0.91 lower 
(95% CI [-1.60, -.24]). Remarkably, some co-morbidity notable for their influence on 
physical activity capacity had no effect. In particular, cerebrovascular accident (stroke), 
heart disease and neurological disorders caused no significant effect on any of the self-
management  behaviours.  Neither  did  hypercholesteraemia  and  hypertension,  both 
conditions typically associated with heart disease and stroke. 
 
In summary of the analyses outlined above, it was concluded that diabetes traits had no 
effect on diet behaviour. Although having an amputation may have some effect, the 
sample size was inadequate to confirm an association between amputation and dietary 
behaviours. Participants with type 1 diabetes on insulin and also older people performed 
more regular monitoring of blood glucose. The type of diabetes was associated with 
SMBG and taking medications, as was the duration of the condition and the therapeutic 
regime. Additionally, duration and regime influenced activity behaviours. Decreased 
activity behaviour was evident in those participants managed by insulin only and older 
age groups, whilst less frequent SMBG was noted for those people whose condition was  
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managed by tablets only or lifestyle and younger age groups. Several co-morbidities 
influenced  activity  behaviour,  although  little  effect  was  noticed  for  other  self-
management behaviours. Given several co-morbidities were associated with some self-
management behaviours the co-morbidity index formed from the composite of all co-
morbidities was used for further correlation testing; findings confirmed no significant 
relationship between co-morbidities and self-management behaviours, rs = .02, p =.633, 
two tailed, N = 999.  
 
 
Socio-Environment and Diabetes Self-Management Behaviours 
Research  question  3:  What  are  the  most  important  socio-environmental  factors 
associated with diabetes self-management behaviours? 
Based on evidence from the extant literature several factors or determinants within the 
individual’s  socio-environment  were  considered  potential  moderators  of  self-
management; these are discussed next and summarised in Table 7.6. In addition, social 
support  was  gauged  using  the  MHLC  Control  by  other  people  (LOCo)  subscale. 
Findings related to control by other people were discussed in the first section of this 
chapter, where it was reported that when control was exerted by significant others the 
individual was more likely to take their medications.  
 
Home Circumstances 
Several issues pertinent to the individual’s home circumstances were explored further, 
these included country of birth, duration of residency in Australia, residency location in 
Western Australia and living arrangements.  
 
To consider the individual’s place of birth it was necessary to use broad geographical 
regions  for  analytical  purposes,  given  several  countries  were  under-represented 
(reported in Chapter 6). Three regions were formed, these were: Oceania, comprising 
Australia and New Zealand (n = 247), Europe combined with North America (n = 247) 
and Africa was combined with Asia (n = 57). The rationale for these regions was based 
on  the  similarity  of  mean  scores  achieved  for  self-care  behaviours  as  well  as 
geographical location. Table 7.6 shows that there was a significant difference between 
birthplace and diabetes related eating behaviours (p = .001), with people originating 
from Africa/Asia nations struggling to maintain healthy eating behaviours compared to  
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those from European backgrounds and those born in the Oceania region. People from 
Europe and North America reported finding the management of dietary behaviour easier 
than other groups.  
 
Two other variables connected to country of birth were explored further. These were 
migration  year  of  entry  into  Australia  and  primary  language  spoken  at  home.  The 
migration periods used were: 1959 or earlier (n = 88), 1960 to 1969 (n = 100), 1970 to 
1979 (n = 61), 1980 to 1989 (n = 46) and 1990 or later (n = 28). It seems that the 
migration  date  influenced  dietary  behaviour  (p  =  .007).  Problems  with  dietary 
behaviours occurred in direct proportion to the period of residency, with those residing 
in Australia the least length of time experiencing greater problems compared to those 
who had resided in Australia longer, see Table 7.6. This pattern was not evident for the 
other three self-management behaviours.  
 
Table 7.6 
Relationships between birthplace-related factors and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose 
Taking 
Medications 
     F  df  p     F   df    p      F  df  p         F  df    p 
Birthplace     6.92**  2   .001  2.71  2  .067   .95  2  .387        1.076  2  .341 
Oceania M(SD) 
Europe / N. America M(SD) 
Africa / Asia M(SD) 
5.72 (1.60) 
5.99 (1.42) 
5.16 (1.95) 
     
Migration date     3.60**  4   .007  1.01  4  .402  1.34  4  .256          .69  4    .599 
≤ 1959 M(SD) 
1960–1969 M(SD) 
1970-1979 M(SD) 
1980-1989 M(SD) 
≥ 1990 M(SD) 
6.22 (.99) 
5.99 (1.49) 
5.56 (1.79) 
5.54 (1.66) 
5.29 (2.12) 
     
Primary language     3.17*  3   .043  2.10  3  .123   .17  3  .844          .08  3  .925 
English only M(SD) 
English and other M(SD) 
Non-English only M(SD) 
5.79 (1.57) 
5.71 (1.76) 
4.71 (2.02) 
     
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
*p <.05. **p <.01.  
 
Again due to insufficient numbers, the primary language spoken was categorised as 
English only (n = 830), English and another language (n = 35) and a language other than 
English (n = 14). Based on these categories a significant difference was noted between 
primary language and diabetes related eating behaviours (p = .043), although it should 
be noted that one group size was small for analytical purposes. Those people whose 
primary  language  was  non-English  struggled  to  maintain  healthy  eating  behaviours 
compared to those whose primary language was English only. Language did not account  
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for any statistical differences in the other self-management behaviours. Country of birth, 
migration  date  and  primary  language  may  be  used  to  reflect  the  culture  of  the 
participants and as such be interrelated or confounding variables. A Spearman’s rho test 
confirmed the presence of a moderate, positive relationship between country of birth 
and the year arrived in Australia (rs = 0.38, p = < .001, two tailed, N = 340), whilst a 
Pearson’s chi-square test of contingencies confirmed country of birth was related to the 
primary language spoken at home (χ
2 (4, N = 927) = 94.02, p < .001). Using Cramer’s V 
test the association was moderate V = .32. Consequently, country of birth was used as 
the factor representing cultural influences on self-management in model testing. 
 
The impact of residency location was considered against the health regions in Western 
Australia and found to have no influence on self-management behaviours. However, an 
independent t-test showed that when location was grouped as metropolitan or rural there 
was a difference in activity behaviours, with the mean score being 0.35 different (95% 
CI [-.68, -.02]). As can be seen in Figure 7.7, those people residing in rural locations 
found  it  easier  to  meet  activity  requirements.  There  were  no  statistical  differences 
between  residency  location  and  eating  behaviours,  SMBG  or  taking  medications; 
although people residing in metropolitan areas reported greater difficulty in regularly 
attaining these behaviours than rural counterparts. 
 
Table 7.7 
Relationships between residency factors and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose 
Taking 
Medications 
        F/t  df  p      F/t  df  p      F/t  df  p  F/t  df  p 
Residency      -.78  927    .434  -2.09*  926    .037  -.61  937  .545   -1.36  851    .174 
Metropolitan M(SD) 
Rural M(SD) 
   4.23 (2.38) 
 4.57 (2.30) 
   
Residency type        .44  2    .642     .10    2    .903  1.01  2  .336    1.49  2     .227 
Living status      -.33         .04        .16        -.53     
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
*p <.05. **p <.01. 
 
Although the  analysis  accounting for  whether people lived  alone or not  showed no 
effect  on  self-management  behaviours,  associations  between  marital  status  and 
behaviours were found, see Table 7.8. In particular, differences between marital status 
and diabetes-related eating behaviours (p = .003) and activity behaviours (p = .002) 
were significant. Specifically, those people who were not married (n = 78) reported  
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fewer days when they ate a healthy diet compared to married people (n = 630) and 
widowed  people  (n  =  111).  In  addition,  people  in  de-facto  relationships  (n  =  42) 
reported less frequent activity behaviours than married people (n = 629). Marital status 
had no effect on SMBG or taking medications.  
 
Table 7.8 
Relationships between marital status and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose 
Taking 
Medications 
     F/t  df  p      F/t  df  p     F/t  df  p  F/t  df  p 
Marital status     4.05**  4    .003   4.14**    4    .002  1.74  4  .139    1.57  4    .182 
Married 
Not married 
Widowed 
Defacto 
Divorced / separated 
 
5.83 (1.51) 
5.19 (2.02) 
6.04 (1.43) 
5.50 (1.44) 
5.66 (1.80) 
 4.46 (2.27) 
 4.35 (2.44) 
 4.34 (2.40) 
 3.21 (2.48) 
 3.71 (2.68) 
   
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
*p <.05. **p <.01. 
 
Educational / Occupational Background 
The relevance of education and occupation was explored, given the likelihood that self-
management skills are influenced by these aspects; results are detailed in Table 7.9. A 
significant difference was shown between employment status and diabetes related eating 
behaviours  (p  <  .001)  and  activity  behaviours  (p  =  .002).  Retired  people  reported 
healthy eating more frequently than people working or those not in paid work or unable 
to work due to disability. Similarly, retired people also reported undertaking activity 
more  frequently  than  people  working.  Employment  status  had  no  effect  on  blood 
glucose monitoring or taking medications. 
 
Using the broad classifications of manual and non-manual occupations it was found that 
the  nature  of  the  employment  influenced  activity  and  monitoring  of  blood  glucose 
behaviours. The mean scores for activity behaviours showed a difference of 0.45 (95% 
CI [.11, .79]). As can be seen in Table 7.9, people whose job was classed as non-manual 
labour reported doing less activity than those in a manual labour occupation. Similarly, 
for SMBG the mean score was 0.37 different (95% CI [.01, .75]), where non-manual 
workers reported doing less SMBG than manual workers. There were no differences 
ascertained for dietary or taking medication behaviours. 
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The level of schooling appears to have minimal effect on self-management behaviours; 
although post schooling education maybe more relevant, Figure 7.9. Those who had 
completed a trade certificate reported undertaking activity more frequently than those 
who had completed university education (p = .022). The difference in education level 
may  be  connected  to  the  employment  status  of  participants,  given  many  trades  are 
classified as manual occupations.  
 
Table 7.9 
Relationships between occupation/education factors and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose 
Taking 
Medications 
    F/t  df  p    F/t  df  p      F/t  df  p  F/t  df  p 
Employment    24.47***  2   <.001  6.35**  2    .002    .79  2 .451           .04  2    .961 
Retired M(SD) 
Full / part-time work M(SD) 
Unemployed / NIPW M(SD) 
6.08 (1.34) 
5.27 (1.83) 
5.61 (1.70) 
 
4.51 (2.33) 
3.89 (2.30) 
4.46 (2.73) 
   
Work type     -.75  783    .456  2.59**    784    .010  1.97*  791 .049        -1.03  720     .302 
Manual work M(SD) 
Non-manual work M(SD) 
  4.66 (2.33) 
4.21 (2.30) 
4.78 (2.49) 
4.41 (2.58) 
 
Schooling    1.76  2    .173    .87       2    .420    .42  2 .656           .05  2     .950 
          
Post-schooling    2.38  2    .093  3.86*       2    .022    .85  2 .430           .21  2    .809 
Trade certificate M(SD) 
TAFE M(SD) 
University award M(SD) 
  4.65 (2.29) 
4.18 (2.32) 
4.05 (2.33) 
   
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
NIPW = not in paid work. 
TAFE = Technical and Further Education. 
*p <.05. **p <.01. ***p <.001. 
 
Financial Support 
The  influence  of  monetary  factors  was  explored  to  determine  how  perceived  costs 
associated  with  diabetes  care  influenced  the  behaviours.  Participants  were  asked  to 
indicate their average monthly expenditure on diabetes management related costs. Costs 
were grouped into the following categories for analysis purposes: $50.00 or less, more 
than $50.00 to $100.00 and greater than $100.00. A significant difference was shown 
between perceived diabetes related costs and diabetes related eating behaviours (p = 
.009); blood glucose monitoring (p < .001) and taking medications (p = .025), refer to 
Figure 7.10. Where monthly costs were perceived to be more than $50.00 to $100.00 
people reported eating a healthy diet less frequently than people who perceived diabetes 
related costs to be $50.00 or less. Furthermore, where monthly costs were perceived to 
be $50.00 or less people reported monitoring blood glucose less frequently than people 
who had estimated they spent more on diabetes management. Likewise, the less it cost  
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to manage diabetes the less likely medication behaviour occurred. Perceived diabetes 
related costs and activity were not statistically different.  
 
Table 7.10 
Relationships between finances and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose  Taking Medications 
     F/t  df  p     F/t  df  p     F/t  df  p      F/t  df  p 
Diabetes costs      4.79***  2      .009  1.63  2  1.96   8.95***  2 <.001     3.71*  2  .025 
≤$50.00 M(SD) 
$50.00 - $100.00 M(SD) 
≥$100.00 M(SD) 
5.86 (1.54) 
5.44 (1.72) 
5.44 (1.72) 
   4.44 (2.56) 
 5.04 (2.38) 
 5.45 (2.18) 
6.17 (2.21) 
6.57 (1.60) 
6.65 (1.49) 
Financial hardship     2.65**  916      .008  3.67*  916  <.001  -3.64***  926 <.001   -1.72  840  .086 
Easy M(SD) 
Hard M(SD) 
  
5.82 (1.55) 
5.48 (1.71) 
4.44 (2.33) 
3.74 (2.43) 
 4.47 (2.55 
 5.22 (2.34) 
 
Health funds   H6.95*  2  .    031    .86  2  .651   1.54  2   .462     2.09  2  .352 
Medicare MR 
Private MR 
Veteran Affairs MR 
442.37  
445.11  
554.09  
     
Government funds     5.25***  924    <.001  1.21  .923  .226     .56  932  .573       .61  846  .543 
Yes M(SD) 
No M(SD)  
5.99 (1.41) 
5.45 (1.75) 
     
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
 
H = Kruskal-Wallis one way ANOVA, corrected for ties. 
MR = mean rank. 
*p <.05. **p <.01. ***p <.001. 
 
As illustrated in Table 7.10, when participants were asked to rate the degree of hardship 
associated with the cost of diabetes self-management it was shown that people who 
perceived  hardship  in  meeting  these  costs  were  less  likely  to  adhere  to  dietary 
behaviours than those who rated it easier to meet costs, the mean score some 0.35 less 
(95% CI [.09, .61], p = .008). Similarly, for activity behaviours the mean score was 0.71 
less (95% CI [.33, 1.08]), with  those experiencing hardship struggling  to  undertake 
activity behaviour (p < .001). Conversely, perceived hardship was associated with more 
frequent  monitoring  of  blood  glucose  than  that  found  when  diabetes  costs  were 
considered easy to meet (p < .001); the mean score was 0.75 higher (95% CI [-1.15, 
1.34]). Hardship ratings did not have any effect on taking medications. 
 
Related to estimated diabetes costs and perceived hardship is the nature of financial 
support to assist meeting costs. It was therefore relevant to consider health care funds 
and other government monetary support. The type of health coverage people had, was 
analysed using three categories: Medicare, private health insurance and Veteran Affairs  
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health  card.  A  Kruskal-Wallis  one-way  ANOVA  indicated  a  statistically  significant 
difference in dietary behaviours for people with different sources of health funding (H 
[corrected for ties] = 6.95, df = 2, N = 894, p = .031, Cohen’s f = .089). Follow up 
analysis (with separate Mann-Whitney U tests on each pair of mean ranks and using a 
Bonferroni adjusted alpha level to control for increased risk of a type 1 error occurring 
with multiple comparisons), revealed that those with Veteran Affairs health funding 
support reported eating a healthy diet more frequently than those with private cover (U 
= 3259.50, z = -2.48, p = .013) or Medicare (U = 8.042.50, z = -2.64, p = 0.08). There 
were no statistically significant differences in other self-care behaviours between people 
with different sources of health cover. Where people received additional Government 
financial support (see Figure 6.13 for examples of the support), dietary behaviours were 
also  undertaken  more  frequently  than  that  found  for  people  who  did  not  receive 
additional  monetary  support,  the  mean  score  was  0.54  higher  (95%  CI  [.34,  .75]), 
Welch’s t(924) = 5.25, p > .001. 
 
In summary, support for diabetes self-management in the socio-environment appears to 
have  greatest  impact  on  healthy  eating  and  activity  behaviours.  However  financial 
related issues had some influence on SMBG and medication taking.  
 
 
Health Context and Diabetes Self-Management Behaviours 
Research question 4: What are the most important health contextual factors associated 
with diabetes self-management behaviours? 
Several measures for health context-related support for self-management of diabetes 
were examined. This included support from health professionals, services and agencies. 
 
Health Professionals 
Participants  were  asked  to  provide  details  on  which  health  professionals  they  had 
accessed  to  support  them  to  self-manage  and  the  frequency  of  access  to  these 
professionals. Frequency of access was categorised as never, once in 5 years, once a 
year, once or more every 6 months. Results are shown in Table 7.11. 
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Table 7.11 
Relationships between diabetes care team access and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose  Taking Medications 
    F/t  df  p    F/t  df  p     F/t  df  p    F/t  df  p 
Diabetes educator    2.09   3  .099  2.31  3  .075   5.63**  3   .001  H9.65*  3    .022 
Never M(SD) / MR 
Once in 5 yrs M(SD) / MR  
Once a year M(SD) / MR 
≥ 6 monthly M(SD) / MR 
 
     4.52 (2.40) 
 4.10 (2.69 
 4.89 (2.39) 
 5.06 (2.54) 
6.53 (1.72) / 341.54 
6.02 (2.34) / 310.26 
6.35 (1.97) / 328.93 
6.43 (1.88) / 338.70 
Ophthalamologist     3.69*  3  .012  1.23  3  2.962    4.70**  3   .003  3.71*  3     .026 
Never M(SD) 
Once in 5 yrs M(SD) 
Once a year M(SD) 
≥ 6 monthly M(SD) 
  
5.57 (1.68) 
5.22 (2.04) 
5.85 (1.51) 
5.72 )1.59) 
    3.98 (2.56) 
  4.16 (2.80) 
  4.61 (2.56) 
  5.22 (2.26) 
5.59 (2.80) 
6.06 (2.28) 
6.34 (1.98) 
6.59 (1.65) 
Endocrinologist      .16   3  .924    .23  3  .874  38.17***  3  <.001  17.52***  3   <.001 
Never M(SD) 
Once in 5 yrs M(SD) 
Once a year M(SD) 
≥ 6 monthly M(SD) 
  
      3.71 (2.53) 
  5.07 (2.44) 
  6.15 (1.86) 
  5.68 (2.16) 
5.80 (2.58) 
6.96 (.27) 
6.98 (.16) 
6.82 (.99) 
GP   -2.09*    98  .039    .28  872  .783      .34  872  .734     -.92  79
0 
  .358 
Once a year M(SD) 
≥ 6 monthly M(SD) 
 
5.37 (1.85) 
5.81 (1.55) 
     
Dietitian      .19   3  .904  2.07  3  .103    2.30  3  .077    -1.03  3    .939 
Podiatrist    2.18   3  .089  2.37  3  .069      .67  3  .571         .36  3     .785 
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
H = Kruskal-Wallis one way ANOVA, corrected for ties. 
MR = mean rank. 
GP = General Practitioner. 
*p <.05. **p <.01. ***p <.001. 
 
When  self-care  behaviours  were  examined  to  determine  the  influence  of  diabetes 
educators  a  statistically  significant  difference  was  shown  between  the  frequency  of 
visits to a diabetes educator and SMBG behaviours (p = .001). Those who had visited a 
diabetes educator once or more every six months or once a year, reported monitoring 
blood glucose more frequently than others who had visited the educator only once in the 
last five years. A statistically significant difference also existed between access to a 
diabetes educator and the frequency of taking medications (H [corrected for ties] = 5.99, 
df = 2, N = 894, p = 0.050, Cohen’s f = .082). Follow up with separate Mann-Whitney U 
tests on each pair of mean ranks revealed those individuals who saw a diabetes educator 
only every five years reported fewer days where medication was taken appropriately 
compared to those who saw a diabetes educator at least once every six months, U = 
14729.50, z = -2.30, p = .021. Of note, those people who had never seen a diabetes 
educator scored higher mean scores on both SMBG and taking medications than some 
of the groups that saw the educator more frequently. In particular, for medication taking  
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the mean score was higher than all groups. This may have arisen due to the influence of 
medical doctors, who generally would be an important source of influence with this 
self-management  behaviour;  this  appears  substantiated  if  the  findings  for 
endocrinologist consults are considered. Whilst no statistically significant differences 
were  shown  for  eating  and  activity  behaviours  at  significance  level  of  alpha  .5,  all 
behaviours are significant if the alpha value is set at .1. This was not the case for any 
other health professional and may suggest the importance of the diabetes educator in 
supporting self-management across all of the self-management behaviours. However, it 
could  be  argued  that  those  people  who  choose  to  seek  assistance  from  diabetes 
educators  (or  any  members  of  the  health  care  team)  could  be  more  motivated  and 
committed towards meeting recommended self-management behaviours. Given this was 
not the intent of the present study, further studies to explore the characteristics of people 
attending  health  care  services  and  outcomes  are  warranted.  Keeping  this  potential 
limitation in mind the other analyses in this section should be considered cautiously. 
 
Like the diabetes educator, the ophthalmologist may have some influence on dietary 
behaviours (p = .012), SMBG behaviours (p = .003) and taking medications (p = .026), 
refer Table 7.10. However, whilst a significant p-value was shown with the ANOVA 
test involving dietary behaviours the Kruskal-Wallis test was not significant and given 
the assumptions of normality was breeched it was considered inappropriate to report 
mean differences. There was no statistical significance for activity behaviours on either 
parametric  or  non-parametric  testing.  Nonetheless,  those  who  had  visited  the 
ophthalmologist at least once in the previous six months reported monitoring blood 
glucose more frequently than those who had seen an ophthalmologist less frequently. 
Similarly, access to the ophthalmologist six monthly was associated with more frequent 
taking of medications than those who had never seen an ophthalmologist. 
 
The analysis exploring the influence of the frequency of consults with endocrinologist 
on self-management behaviours yielded similar statistically significant findings as seen 
for  ophthalmologists  (Table  7.11).  Both  SMBG  behaviours  (p  <  .001)  and  taking 
medications behaviours (p < .001) occurred more regularly with greater frequency of 
visits  to  the  specialist.  Those  who  had  never  visited  the  endocrinologist  reported 
monitoring glucose less frequently compared to those who had seen an endocrinologist, 
irrespective  of  the  frequency.  The  same  pattern  was  evident  for  medication  taking  
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behaviour. There were no statistically significant differences between endocrinologist 
consultations  on  either  dietary  or  activity  behaviours  on  either  parametric  or  non-
parametric testing. 
 
The  final  significant  association  between  health  professionals  and  self-management 
behaviours involved the general practitioner (GP). The time periods used in the analysis 
for other health professionals were reduced to two categories, given representation was 
less than 16 in two of them. Of all members of the health care team general practitioners 
were  the  only  group  to  demonstrate  a  statistically  significant  influence  on  dietary 
behaviours (Welch’s t(866) = -2.09, p = .039). People who saw the GP at least every six 
months (n = 782) were more likely to adhere to dietary behaviours than those who saw 
the GP only once a year (n = 86). The GP had no significant effect on the other three 
self-management behaviours (Table 7.11).  
 
Several other health professionals are considered integral members of the diabetes care 
team,  including  dietitians  and  podiatrists.  However,  there  were  no  significant 
differences in any of the self-management behaviours between people attending or not 
attending for consultations with these two professional groups. In particular, the finding 
that  consults  with  dietitians  was  not  related  to  improved  dietary  behaviours  is 
surprising. 
 
Diabetes Education Services 
Participants were asked to indicate if they were currently attending a diabetes education 
programme.  These  programmes  are  generally  coordinated  by  the  diabetes  educator; 
however, consultation  with the other health care professionals  can occur during the 
programme.  Generally  it  seems  that  attendance  at  these  programmes  had  limited 
relationship with diabetes self-management behaviours. Current attendance (M = 5.31, 
SD = 2.22) was associated with reports of greater frequency of glucose monitoring than 
that found for people who were not currently attending such programmes (M = 4.56, SD 
= 2.54), the mean score was 0.75 higher (95% CI [-1.34, -.17]), Welch’s t(925) = -2.52, 
p = .012. Conversely, past attendance (M = 5.85, SD = 1.46) was associated with reports 
of greater frequency of dietary behaviours than that reported for people who had not 
attended educational  programmes  (M = 5.59,  SD = 2.40), the mean score was  0.26 
higher (95% CI [.04, .49]), Welch’s t(819) = 2.15, p = .032. All other behaviours were  
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reported  as  occurring  more  frequently  by  those  people  who  were  currently  or  had 
previously  attended  education  programmes;  nevertheless  none  were  statistically 
significantly different. However, it is not possible to make any assumptions concerning 
the effect of education services given the profile of attendees is not known and the same 
cautionary note outlined previously applies. 
 
Another issue considered relevant to the attainment of self-management in diabetes was 
the nature of the education received. Several educational topics were explored to see if 
there was any relationship between individual topics and any of the self-management 
behaviours.  The  topics  considered  were:  managing  diabetes,  problem  solving  skills, 
coping with diabetes, goal setting, motivation, diet, exercise, diabetes facts and disease 
progression. Only the scores for the topics on managing diabetes and motivation had 
significantly  different  means  for  people  who  had  or  had  not  received  the  relevant 
education. For people in receipt of education on managing diabetes (M = 4.73, SD = 
2.52)  increased  SMBG  was  more  likely  compared  to  people  who  did  not  receive 
education on this topic (M = 4.20, SD = 2.54), the mean score was 0.53 higher, t(950) = 
2.58, p = .010. Conversely, people who experienced motivational discussions (M = 5.50, 
SD ± 1.61) appeared to undertake less dietary behaviours than those who did not receive 
motivation education (M = 5.81, SD ± 1.57) who had a higher mean score of 0.31, 
t(940) = -2.15, p = .032.  
 
Agencies 
Support in self-managing diabetes may be derived from allied health organisations or 
groups.  In  particular,  the  impact  of  the  National  Diabetes  Supply  Scheme  (NDSS), 
DiabetesWA  and  diabetes  support  groups  is  considered  next,  refer  Table  7.12.  As 
previously noted, it is difficult to draw conclusions as to whether affiliation with these 
services causes greater frequency of self-management behaviours or whether the people 
using  them  sought  the  affiliation  because  they  were  already  more  effective  self-
managers. 
 
People registered with the NDSS reported more frequent glucose monitoring than those 
who had not sought registration, with the mean score being 1.11 higher (95% CI [-.96, 
.54], p = .005). The NDSS scheme assists with equipment for blood glucose monitoring 
and this may account for the higher score obtained for the blood glucose monitoring  
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behaviour. The frequency of dietary behaviours may also be influenced by affiliation 
with DiabetesWA (p = .046). People who were members of DiabetesWA reported more 
frequent healthy eating than those who were not members of this service; the mean 
score was 0.34 higher (95% CI [.01, .68], p = .043). Membership was not associated 
with any of the other behaviours.  
 
Table 7.12 
Relationships between diabetes agencies and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy Eating  Being Active  Self-Monitoring 
Blood Glucose 
Taking 
Medications 
    F/t  df  p    F/t  df  p    F/t  df  p  F/t  df  p 
NDSS       .27  905    .788   -.55  904    .584   2.79**  913  .005         1.93  830    .055 
Yes M(SD) 
No M(SD) 
 
     4.70 (2.51) 
 3.59 (2.44) 
 
DiabetesWA     1.96*  908    .046    .54  908    .580  -1.14  915  .254         -.87  830     .384 
Yes M(SD) 
No M(SD) 
 
5.80 (1.58) 
5.45 (1.60) 
     
Support group     1.53  905    .127  1.12  904    .264      .89  913  .379           .14  828    .892 
Note: Only significantly different M(SD) included. F/t statistic ANNOVA / t-test 
NDSS = National Diabetes Supply Scheme. 
*p <.05. **p <.01. 
 
The mean score for each of the self-management behaviours was higher across all four 
behaviours in people who were members of a diabetes support group compared to those 
who were not. Despite this, there were no statistically significant mean scores between 
those who were or were not members of a diabetes support group.  
 
Self-Determination Support 
The Health Care Climate Questionnaire (HCCQ) was used to assess the possible impact 
of support for self-determination provided by health care providers (SDShcp) on self-
management behaviours. The findings of this analysis are presented in Table 7.13. 
 
When the overall SDShcp was explored small, positive correlations were found between 
support by health professionals and healthy eating (p < .001), and between support and 
being active (p  < .001). These same behaviours were related to both the SDShcp  - 
cognitive and SDShcp - emotional aspects. Behaviours pertaining to healthy eating and 
being active appear related to SDShcp – cognitive (p < .001); whilst their relationship 
with SDShcp – emotional was also evident (p < .001). These correlations suggest that as 
perceived self-determination support from health care professionals’ increases so too  
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does the frequency of healthy eating and being active, albeit all correlations noted are 
only weak and limited in meaning given the size of the study sample. There was no 
relationship  between  health  professional  self-determination  support  and  SMBG  or 
taking medications. 
 
Table 7.13 
Relationships between self-determination support and self-management behaviours  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
Eating  Being Active  SMBG  Taking 
Medications 
Health Care Climate Questionnaire 
SDShcp - overall   0.19a***  0.17b**  0.03  0.05 
SDShcp - cognitive  0.16c***  0.14d***  0.01  0.05 
SDShcp - emotional  0.19d***  0.15d***  0.03  0.06 
Note: 
an = 909. 
bn = 905.
 cn = 859. 
dn = 856. 
SMBG = Self-monitoring of blood glucose. 
SDShcp = Self-determination support by health care providers. 
All tests two-tailed. 
**p <.01. ***p <.001.  
 
In summary, there is evidence to confirm that support for self-management within the 
health care context and the attainment of self-management behaviours are in someway 
interrelated.  The  diabetes  care  team  may  have  the  strongest  association  with  self-
management  behaviours,  whilst  self-determination  support  by  these  health  care 
providers was particularly associated withy dietary and activity behaviours. The role of 
diabetes education programmes and some diabetes support services/agencies may be 
linked  to  dietary  and  SMBG  behaviours.  Little  appeared  pertinent  to  encouraging 
increased activity behaviours. 
 
 
RESEARCH OBJECTIVE 2 
 
The second objective of the study was to ascertain the interrelationships amongst self-
efficacy, illness representations, self-regulation and self-management behaviours. The 
conceptual  model  proposed  for  this  study  assumes  a  connection  between  these 
constructs and therefore it was necessary to determine if interrelationships do exist. The 
relationships were explored using correlation analyses. Linearity was examined with 
scatterplots across all planned correlations. The highest value for the line of best fit was  
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.19  indicating  that  linearity  was  not  established  and  therefore  Spearman’s  rho  was 
employed instead of Pearson’s correlations. 
 
 
Self-Efficacy  and  Illness  Representations,  Self-Regulation,  and  Self-
Management Behaviours 
Research  question  5:  Is  there  a  relationship  between  self-efficacy  and  illness 
representations, self-regulation and self-management behaviour? 
Self-efficacy was positioned within the conceptual model for the study as a mediator of 
self-management,  refer  to  Chapter  4.  Based  on  the  extant  literature  there  is  some 
evidence to suggest that it may be related to illness representations and self-regulatory 
activities. Therefore, a series of Spearman’s rho correlations were conducted to test for 
these interrelationships.  
 
From  Table  7.14  it  can  be  seen  that  self-efficacy  is  associated  with  illness 
representations,  although  the  relationships  are  weak;  the  strongest  being  between 
DMSEd and the overall BIPQ (p < .001), and DMSEd and emotional aspect of BIPQ (p 
< .001). Given this, it was surmised that in the model testing phase the relationship 
between self-efficacy and illness representations was likely to be a weak pathway, if at 
all relevant. Correlations between the cognitive dimension of illness representations and 
all elements of diabetes self-management efficacy, apart from DMSEm, are negative. 
From these results it is surmised that where illness representations held are stronger, 
self-management behaviours decline. Possibly when a person perceives the condition 
more negatively they feel disinclined to maintain behaviours. 
 
When self-efficacy was explored to determine if any relationships existed with self-
regulation, stronger relationships were evident (see Table 7.15). It was concluded that a 
pathway between self-efficacy  and self-regulation was  likely to  be supported in  the 
model testing phase.  
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Table 7.14 
Relationship between self-efficacy and illness representations 
  Brief Illness Perception Questionnaire (BIPQ) 
  Overall  Cognitive  Emotional 
Diabetes management self-efficacy (DMSE) 
DMSE Overall   0.01  -0.14a***  0.21b*** 
DMSEd Diet   0.02  -0.14c***  0.23d*** 
DMSEpa Physical activity   0.04  -0.05  0.16e*** 
DMSEbg Blood glucose  -0.09f**  -0.18f***  0.07g* 
DMSEm Medications   0.10g**   0.19g***  0.06h* 
Note: 
an = 996. 
bn = 982.
 cn = 992. 
dn = 975.
 en = 984.
 fn = 980. 
gn = 969. 
hn = 960. 
All tests two-tailed. 
*p <.05. **p <.01. ***p <.001.  
 
Table 7.15 
Relationship between self-efficacy and self-regulation 
  Diabetes Empowerment Scale 
  Goal setting (SRgs)  Appraisal and coping (SRa) 
Diabetes management self-efficacy (DMSE) 
DMSE Overall  0.56a***  0.39b*** 
DMSEd Diet  0.54a***  0.34c*** 
DMSEpa Physical activity  0.46d***  0.33e*** 
DMSEbg Blood glucose  0.29d***  0.27e*** 
DMSEm Medications  0.27d***  0.24e*** 
Note: 
an = 917. 
bn = 950.
 cn = 940. 
dn = 906.
 en = 935. 
SRgs = self-regulation goal setting. SRa = self-regulation appraisal and coping. 
All tests two-tailed. 
***p <.001.  
 
In  particular  the  goal  setting  dimension  of  self-regulation  had  strong  positive 
relationships with overall DMSE (p < .001), DMSEd (p < .001) and DMSEpa (p < 
.001). When the appraisal and coping self-regulatory dimension was explored a similar 
pattern was seen with the same scales/subscales (p < .001), although they were more 
moderate in size. The remaining relationships were statistically significant (p < .001) 
but weaker in size, indicating a less strong connection between blood glucose testing 
and medication taking behaviours with self-regulation. 
 
Self-efficacy and self-management behaviours were presented in Table 7.1. A similar 
pattern  of  correlations  was  seen  as  that  reported  between  self-efficacy  and  self-
regulatory skills. Given the strength of some of the correlations it was considered that a  
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pathway  between  self-efficacy  and  diabetes  self-management  behaviours  may  be 
supported in the model testing phase. 
 
 
Illness  Representations  and,  Self-Regulation  and  Self-Management 
Behaviours 
Research question 6: Is there a relationship between illness representations and, self-
regulation and self-management behaviours? 
 
Illness Representations and Self-Regulation 
As previously described, illness representations were assessed with the Brief Illness 
Perception Questionnaire (BIPQ) and the Diabetes Empowerment scale used to gauge 
self-regulatory processes. A series of correlation analyses using Spearman’s rho test 
were  applied  to  look  for  associations  between  representations  and  regulatory  skills; 
results are detailed in Figure 7.16. 
 
Table 7.16 
Relationship between illness representations and self-regulation 
  Brief Illness Perception Questionnaire (BIPQ) 
  Overall  Cognitive  Emotional 
Diabetes Empowerment Scale  
Goal setting (SRgs)  0.30a***  0.40a***   0.05b 
Appraisal and coping (SRa)  0.19b***  0.22b***  0.09d 
Note: 
an = 926. 
bn = 920.
 cn = 961. 
dn = 950. 
SRgs = self-regulation goal setting. SRa = self-regulation appraisal and coping. 
All tests two-tailed. 
***p <.001.  
 
The  overall  BIPQ  showed  a  positive  moderate  correlation  with  self-regulation  goal 
setting  –  SRgs-  (p  <  .001)  and  a  weaker  relationship  with  self-regulation 
appraisal/coping – SRa - (p < .001). In particular the cognitive elements of the BIPQ 
were more strongly associated with SRgs (p < .001) and SRa (p < .001). There were no 
statistically significant relationships between the emotional element of the BIPQ and 
either of the self-regulatory measures. From the correlations obtained one can infer that 
illness representations, especially those that reflect the cognitive dimensions, appear to 
be related to self-regulatory aspects.  
  
216 
Illness Representations and Self-Management Behaviours 
Evidence in the literature clearly identified relationships between illness representations 
and diabetes self-management behaviours. Therefore, this  evidence was checked for 
validation in this study. The same approach described in the preceding section was used 
to examine the relationship between the subscales of the BIPQ and self-management 
behaviours; results are shown in Table 7.17. 
 
Table 7.17 
Relationship between illness representations and self-management behaviours 
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
Eating 
Being 
Active  SMBG  Taking 
Medications 
Brief Illness Perception Questionnaire (BIPQ) 
Overall  .27a***  .21a***  -.16b***  -.09c* 
Cognitive   .35d***  .27e***  -.07d*  -.03f 
Emotional  .14g***  .07g*  -.19h***  -.10i** 
Note: 
an = 861. 
bn = 866.
 cn = 794. 
dn = 873. 
en = 871.
 fn = 805.
 gn = 915.
 hn = 805. 
in = 838. 
All tests two-tailed 
*p <.05. **p <.01. ***p <.001.  
 
The  overall  BIPQ  showed  positive  correlations  with  all  four  self-management 
behaviours.  The  correlation  between  the  overall  BIPQ  and  dietary  behaviours  was 
stronger (p < .001); in contrast SMBG (p < .001) and taking medication (p = .014) 
behaviours were weak and negative. From these results it is surmised that healthy eating 
and  activity  behaviours  increase  in  frequency  where  illness  representations  held  are 
stronger, whereas SMBG and taking medications decline. The same pattern of findings 
was  shown  with  both  the  cognitive  and  emotional  aspect  of  illness  representations, 
except for a negative correlation between the cognitive aspect and taking medications (p 
= .368), which was not statistically significant.  
 
 
Self-Regulation and Self-Management Behaviours 
Research  question  7:  Is  there  a  relationship  between  self-regulation  and  self-
management behaviours?  
As  previously  mentioned  self-regulation  was  assessed  using  two  subscales  of  the 
Diabetes Empowerment  Scale. The mean scores  for these subscales were correlated  
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with the frequency of undertaking each of the four self-management behaviours, see 
table 7.18. 
 
Table 7.18 
Relationship between self-regulation and self-management behaviours 
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
Eating 
Being 
Active  SMBG  Taking 
Medications 
Diabetes Empowerment Scale  
Goal setting (SRgs)  .30a***  .24a***  .06  .02 
Appraisal and coping (SRa)  .16b***  .15b***  .10c**  .05 
Note: 
an = 884. 
bn = 912.
 cn = 915. 
SMBG = Self-monitoring of blood glucose. 
SRgs = self-regulation goal setting. SRa = self-regulation appraisal and coping. 
All tests two-tailed. 
**p <.01. ***p <.001.  
 
Spearman rho tests indicated a moderate positive correlation between SRgs and dietary 
self-management behaviours (p <.001) and, a slightly weaker correlation between SRgs 
and activity behaviours (p <.001). The interpretation of these correlations suggest that 
the greater the perceived competence in goal setting and plans for its attainment, the 
more likely dietary and activity behaviours will be undertaken more regularly. Several 
weak correlations were evident between SRa and, diet (p <.001), being active (p <.001) 
and SMBG (p =.002). These findings show that the greater the perceived competence in 
appraisal and coping skills, the greater the frequency of these three self-management 
behaviours.  
 
There was no association between SRgs or SRa with medication taking behaviour. Thus 
it can be concluded that with the exclusion of the medication taking behaviour both 
goals  setting  and  appraisal/coping  dimensions  of  self-regulation  are  important  in 
explaining relationships with three key self-management behaviours. In particular, self-
regulation  appears  to  be  more  strongly  associated  with  dietary  and  activity  self-
management behaviours and to a lesser extent SMBG behaviour.  
 
Self-Management Behaviours and Self-Management Outcomes 
Two outcomes of self-management behaviours were discussed in the earlier chapters of 
this work: the first was glycated haemoglobin (HbA1c) and the second, quality of life 
(QoL). The original intention was to include these outcome measures in model testing,  
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however for model parsimony they were eventually not incorporated and thus it was 
deemed necessary at this point in the analysis to determine if a relationship existed 
between the self-management behaviours and the outcome measures. Thus, if the model 
was validated it could be concluded that the self-management as described in this thesis 
was related to gold-standard outcome indicators. 
 
Correlations using Spearman’s rho were calculated to examine the relationship between 
the  self-care  behaviours  and  HbA1c.  As  can  be  seen  from  Table  7.19  two  small, 
negative  correlations  were  shown  between  dietary  self-management  behaviours  and 
HbA1c (p <.001) and, activity behaviours and HbA1c (p <.001). This finding is expected 
given  healthy  eating  behaviours  and  activity  behaviours  decrease  HbA1c  values. 
Conversely, SMBG and HbA1c were positively correlated, although small (p <.001). 
These results infer that as the frequency of SMBG increased the HbA1c values were 
higher. This finding may reflect the greater emphasis placed on SMBG when glycaemic 
control is erratic and less than optimum rather than interpreting the findings to suggest 
more  monitoring  raises  blood  glucose  levels.  There  was  no  statistically  significant 
correlation between taking medications and HbA1c. 
 
Table 7.19 
Relationship between self-management behaviours and self-management outcomes  
  SELF-MANAGEMENT BEHAVIOURS 
  Healthy 
eating  Being Active  SMBG  Taking 
medications 
Glycaemic control  -.17a***  -.22a***  .18b***  .07 
QoL  .15c***  .15d***  -.23c***  -.13e*** 
Note: 
an = 452. 
bn = 456.
 cn = 923.
 dn = 920.
 en = 848. 
SMBG = Self-monitoring of blood glucose. 
All tests two-tailed. 
***p <.001. 
 
When the second  outcome indicator was  explored, two positive  correlations existed 
between  dietary  self-management  behaviours  and  QoL  (p  <.001)  and  activity 
behaviours with QoL (p <.001), see Table 7.19. Both of these correlations suggest a 
small  relationship  between  greater  frequency  of  dietary  behaviours  and  a  perceived 
improvement in QoL. On the other hand negative bivariate correlations between SMBG 
with QoL (p <.001), and taking medications with QoL (p <.001) were evident. From 
these  results  one  can  infer  that  QoL  ratings  are  lower  when  SMBG  and  taking  
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medications behaviours occur more frequently. As alluded to in the presentation of the 
findings for glycated haemoglobin, the more progressive the condition is the greater the 
need for more complex medication therapy and more frequent SMBG. These two self-
care  behaviours  are  imperative  for  optimum  diabetes  management,  yet  from  these 
results it can be seen that their performance is associated with an insidious impact on 
quality of life.  
 
 
CHAPTER SUMMARY 
 
This chapter has presented a comprehensive report on the interrelationships between the 
dependent and independent variables of this study. Results offer support for particular 
elements to be assessed using structural equation modelling. The statistical analyses 
involving the independent variables outlined in this chapter were planned to facilitate 
the  identification  of  variables  that  were  associated  with  the  dependent  variables  or 
central  concepts  in  the  study  model.  The  variables  that  demonstrated  statistically 
significant  relationships  and  were  moderately  or  strongly  associated  with  self-
management  behaviours  were  regarded  as  pertinent  for  inclusion  in  the  structural 
equation modelling phase of this study, reported in the next chapter. 
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CHAPTER OVERVIEW 
 
This chapter is the last of the results chapters presenting findings specifically related to 
the development and validation of a conceptual model of diabetes self-management. 
Model  testing  was  conducted  to  provide  answers  to  the  previously  articulated  final 
research  objective  for  the  study,  which  was  to  determine  requirements  for  self-
management in persons with type 1 and type 2 diabetes. Specifically, the following 
research questions were explored: 
  What  are  the  predictive  determinants  of  diabetes  self-management  in  an 
integrated model?  
  To  what  extent  do  self-efficacy  and  illness  representations  predict  self-
regulation? 
  To what extent does self-regulatory capacity predict diabetes self-management? 
  Do predictors of self-management in people with type 2 diabetes differ from 
those with type 1 diabetes? 
 
To validate a model for type 1 and type 2 diabetes three groups were formed: type 2 
calibration group (n = 386), type 2 validation group (n = 377) and a type 1 diabetes 
group (n = 195). The proposed model was tested twice: study one, which addressed type 
2 cases, initially with the calibration data and then verified using the validation data, and 
study two which explored the model and its application to type 1 cases. Prior to model 
testing using structural equation modelling (SEM) a pre-analysis data preparation phase 
for all groups was required. The path diagram for the model was specified using the 
AMOS  graphical  interface  to  inform  a  series  of  testing  using  analysis  of  moment 
structures’  procedures  inherent  to  AMOS™  16.  A  full  description  of  the  analysis 
reported in this chapter was presented in Chapter 5. 
 
This chapter firstly presents the data preparation prior to the application of SEM. This is 
followed by a description of the measurement model for the study. The main process 
and analysis used in study one to test type 2 cases is detailed next, followed by the 
analysis  for type 1. The chapter  concludes  with  a discussion of the findings  of the 
analysis of both studies.  
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PRE-ANALYSIS DATA PREPARATION 
 
There are several requirements and assumptions inherently critical to SEM. Since these 
requirements are paramount to the validity of the interpretation of SEM (Kline, 2005), 
they are discussed next.  
 
 
Missing Data 
The data set was examined to determine if gaps existed in the data. According to Hair et 
al. (2006) some missing data can be tolerated, providing it is missing completely at 
random (MCAR) and totals less than 10%, although according to Tabachnick and Fidell 
(2007) the cut off point can be set more conservatively at 5% missing for each variable. 
However, more recent studies suggest up to 25% of data may be missing providing it is 
missing completely at random (Bryne, 2001; Schafer & Graham, 2002). With this in 
mind,  missing  data  were  handled  by  several  methods.  Firstly,  cases  with  multiple 
missing data (deemed to be over 25%) were deleted from the data set (listwise deletion). 
Such  an  exclusion  practice  can  significantly  reduce  the  sample  size  and  some  – 
Arbuckle (2008), Klein (2005), Schumacker and Lomax (2004) – caution against it for 
this  reason.  However,  in  this  study  only  65  cases  were  excluded  by  this  method, 
equivalent to only 6.4% of the sample, leaving a tolerable sample size. Secondly, values 
were imputed for variables beneath the accepted cut-off point for missing data. For this 
study the threshold was 10%, although only 5 variables were missing between 5 and 
10% of data, the remainder were either not missing data or it was less than 5%. The 
SPSS Missing Values Analysis library was used to assess missing values and impute 
missing data. Little’s MCAR chi-square statistic was not significant confirming that the 
data were MCAR, χ2 = 45191.77 (df = 47526, p = 1.00), suggesting that data loss was 
not  systematic  (Little  &  Rubin,  2002).  Therefore,  data  were  imputed  using  the 
expectation-maximisation (EM) algorithm. This algorithm uses a model-based approach 
that has been shown to be more sophisticated and reliable than other techniques, for 
example  listwise  deletion,  pairwise  deletion  or  regression  imputation  (Cunningham, 
2008; Hair et al., 2006; Kline, 2005; Tabachnick & Fidell, 2007). A notable exception 
to this approach was the variable concerning access of health care providers, discussed 
in the preceding chapters. To incorporate this variable into the SEM analyses it was 
recoded so that an absence of a response equated to no use of the service. The final  
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number  of  cases  available  for  inclusion  in  SEM  was  958  and  these  cases  were 
distributed into the three cohorts described in the chapter overview.  
 
 
Data Distribution 
As outlined in preceding chapters, the normality assumption is a requirement for all 
parametric  univariate  analyses  and  its  import  prevails  in  multivariate  analyses. 
Specifically,  it  is  the  maximum  likelihood  (ML)  approach  used  to  estimate  the 
parameters in Amos that demand normality (Byrne, 2001; Cunningham, 2008). Where 
normality  is  contravened  the  chi-square  (χ
2)  goodness-of-fit  test  of  significance  for 
model fit will be overstated, whilst standard errors are understated; hence the model fit 
may be rejected when it should not be (Cunningham, 2008; Kline, 2005; Tabachnick & 
Fidell, 2007). The following section discusses the action taken in this study to deal with 
outliers and non-normality of data. 
 
Outliers 
Procedures for detecting and handling extreme outliers (high or low) that potentially 
affect multivariate normality were instigated. Outliers attributed to data entry procedural 
errors had already been dealt with routinely prior to any statistical analyses. Univariate 
outliers were searched for using boxplots and the z score for metric variables. Hair et al. 
(2006) suggest that cases with a z score greater than three to four can be considered 
outliers in large samples; whilst Tabachnick and Fidell (2007) report that the cut-off z 
score should be 3.29, with some leniency in large samples. Accordingly, all outliers 
were  considered  if  their  z  score  was  3.29  or  more  and  if  cases  were  more  than  3 
interquartile  ranges  from  the  nearest  end  of  the  boxplot  (Weinberg  &  Abramowitz, 
2008).  Cases  identified  through  this  process  were  examined  to  understand  their 
deviancy. As advised by Hair and colleagues (2006), outliers that were extraordinary 
and unexplainable (truly aberrant) were deleted, whilst outliers that were remarkable for 
their uniqueness in the pattern of their values were retained. Where outlier cases were 
retained  they  were  either  retained  as  is  or  modified  to  be  less  deviant.  Following 
Tabachnick and Fidell’s (2007) recommendation, outlying cases were adjusted to one 
unit smaller or larger than the most extreme score in the distribution.  
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Following the univariate normality checks multivariate normality testing by computing 
Mahalanobis distances (D
2)
 was conducted. As suggested by several researchers (Hair et 
al.,  2006;  Tabachnick  &  Fidell,  2007)  D
2  is  the  preferred  statistical  methods  for 
identifying  multivariate  outliers  at  p  <  .001  and  measures  the  distance  of  each 
observation from the mean of all observations across a set of variables. Applying the 
recommendation of Hair et al. (2006) observations with a D
2/df value exceeding the χ
2 
were  deemed  outliers  and  accordingly  either  removed  or  retained  depending  on  the 
nature of their uniqueness. In total, across all variables, 74 outliers with z scores ranging 
from -3.51 to -5.22 were modified. 
 
Through the outlier checks several cases presented a problem. Only one outlier for the 
variable  age  was  found,  the  case  (z  =  -3.30)  was  an  18  year  old  and  although  the 
youngest  subject  they  legitimately  were  part  of  the  study  sample.  One  variable  in 
particular created significant outliers; this was the question requesting participants to 
indicate how many days of the week they took their diabetes medication as prescribed. 
Participants, who had indicated they were controlled by lifestyle only, tended to respond 
with zero days and hence skewed the results for that variable. Zero was presumably 
selected as the closest response to them not taking medications, but the response was 
misleading.  To  rectify,  cases  were  removed  from  this  variable  if  they  had  earlier 
indicated on the survey that they were not taking medications as part of their diabetes 
specific management.  
 
Normality of the Data 
Arbuckle (2008) suggests that small departures from normality may be irrelevant for 
model testing. Others suggest that the impact is less where sample size is large (Hair et 
al., 2006; Tabachnick & Fidell, 2007). Kline (2005) considers a sample size of greater 
than 200 cases  to  be adequate and in  this  study both  the calibration and validation 
sample  for  study  one  exceeded  this  requirement  and  study  two  sample  size  was 
sufficiently close to be considered acceptable. Nevertheless non-normality was explored 
and where appropriate minimised.  
 
Univariate normality was tested using the Kolmogorov-Smirnov (K-S) test, combined 
with  visual  plots to  examine skewness  and kurtosis.  Non-normality  was evident for 
some variables, although Norris (2005) notes non-normality is common in population  
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based, health related research and Kline (2005) emphasises this is particularly the case 
when data is categorical. For example, in this study such variables as country of birth 
and age were expected to be non-normal given the study surveyed Western Australians 
and increasing age is related to the incidence of diabetes. Multivariate normality was 
confirmed by  skewness  and kurtosis indicators for observed variables.  Indicators of 
acceptable skewness are considered to be -2.00 to +2.00, whilst kurtosis indicators less 
than 1 are considered negligible; 1 to 10 moderate and values in excess of 10 infer 
severe  kurtosis  (Division  of  Statistics  and  Scientific  Computation,  n.d.).  Mardia's 
coefficient was used to provide an overall value of kurtosis, values greater than 1.96 
indicate  non-significant  kurtosis  with  values  above  3  indicative  of  outliers 
(Cunningham, 2008).  
 
Given the nature of some of the data normality assumptions were violated across the 
data set and alternative approaches to strengthen the findings of the structural equation 
model testing considered. As described in Chapter 5, non-normality was handled by the 
application  of  Maximum  Likelihood  (ML)  for  parameter  estimations  in  conjunction 
with the Bollen-Stine bootstrap p (BS-p) procedure to adjust for model misspecification 
(Byrne,  2001;  Cunningham,  2008;  Kline,  2005;  Schumacker  &  Lomax,  2004; 
Tabachnick & Fidell, 2007).  
 
 
Sample Size 
Sample size requirements for SEM applications account for the influence the number of 
cases can have on goodness of fit measures. Various recommendations have been made 
to assure meaningful test statistics. For example, Schumacker and Lomax (2004) advise 
at least 100 to 150 cases, whilst Hair et al. (2006) suggest the optimum range to be 150 
to 400 and even higher in complex models with six or more factors. Specifically, Kline 
(2004) proposes minimising any effects from non-normality by the inclusion of 5 to 10 
participants for each parameter estimated in the model. In the final structural model 
detailing  only  significant  variables  and  paths  between  variables  the  number  of 
parameters to be estimated was 41. Based on this, an adequate sample size range was 
collated  to  be  205  to  410,  thus  the  calibration  and  validation  study  groups  were 
considered adequate.  
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MODEL SPECIFICATION 
 
A path diagram or a schematic representation of the conceptual model is displayed in 
Figure 8.1. The constructs within the diagram were informed by the extant literature and 
the preceding analyses. In addition, the requirements for SEM statistical method and the 
functional capabilities of the AMOS platform guided the path diagram and are discussed 
where relevant in this chapter.  
DD
SR
Self-regulation
SDShcp
LOCdr
DMSE
Diabetes management
self-efficacy
Res2
Res3
Diabetes
complexity
Socio-economic
status
Marital status
Health service
support
Age
LOCi
Res4
Res1
DSM behaviours
Diabetes self-management
behaviours
1
IR
Illness representations
1
1
 
Note: DD = Diabetes distress. LOCdr = locus of control by doctors. LOCi = Internal locus of 
control. SDShcp = self-determination support by health care providers. 
Figure 8.1: Path diagram of the conceptual model for the study 
 
The endogenous latent variables DD (diabetes distress), LOCi (internal locus of control) 
and age all pertain to the personal attributes of the conceptual model; whereas marital 
status and socio-economic status reflect the socio-environmental context; disease related 
traits are represented by the one variable labelled diabetes complexity and the health 
context is represented by health service support, LOCdr (locus of control by doctors) 
and SDShcp (self-determination support by health care professionals). The remaining 
variables are all exogenous latent variables or independent variables, with the exception 
of  self-efficacy  (DMSE).  Self-efficacy  is  presumed  to  have  both  dependent  and 
predictor functions, operating as a mediator for both IR and SR.  
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The next section addresses the measurement model phase of SEM for study one. The 
phase involves intensive procedures to ensure validity and reliability of the models, 
prior to testing the structural model for the study. 
 
 
STUDY ONE – TYPE 2 DIABETES 
 
To  examine  possible  relationships  between  latent  constructs  in  the  diabetes  self-
management  model  several  methodological  procedures  were  employed.  Categorical 
data  were  handled  with  dummy  coding  to  form  single-indicator  variables  and 
measurement  models  established  for  all  latent  variables  to  permit  construct  and 
discriminant validity prior to exploring the structural model.  
 
Construct  validity  of  latent  variables  was  tested  using  confirmatory  factor  analysis 
(CFA)  techniques.  Confirmatory  factor  analysis  was  conducted  using  congeneric 
models;  these  models  reflect  the  unidimensional  relationship  between  underlying 
constructs  and  their  observed  measures,  where  the  cross-loadings  and  covariance 
between error variances are constrained to zero (Hair et al., 2006). The variance of the 
latent variable was set to 1 rather than setting one of the factor loadings to unity. This 
was  essential  so  that  p  values  for  all  factor  loadings  could  be  obtained  and  the 
significance of the factor coefficient determined. This overcame the default procedure in 
the AMOS program where one of the factor loadings is set to unity and therefore a p 
value for that loading is not generated (Arbuckle, 2008; Cunningham, 2008).  
 
Another methodological procedure addressed the parsimonious  nature of the model. 
Given the ordinal nature of the four item response scales, complexity of the model and 
the  multitude  of  indicator  items  several  approaches  were  employed  for  model 
parsimony.  One  approach  involved  item  parcelling,  where  indicators  were  grouped 
together  once  their  validity  and  unidimensionality  was  established  using  CFA. 
Composite scores were then computed for each parcel and these scores used to form 
single-indicator latent variables. Item parcelling techniques were also applied to form 
multiple-indicator latent variables to overcome the need for a more complex, second 
order factor structure. The use of partial aggregation in this way is recognised as a valid 
approach for complex models (Bagozzi & Heatherton, 1994; Cunningham, 2008; Hair  
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et al, 2006; von der Heidt & Scott, 2007). In particular, Bagozzi and Heatherton (1994) 
recommend this method to ensure underlying factors are retained in the model. A prime 
rationale for using this approach is the improved reliability in model fit as parameter 
estimates are more stable and error within the model is reduced (Bandalos, 2002; Little, 
Cunningham, Shahar & Widaman, 2002; von der Heidt & Scott, 2007). There is some 
controversy surrounding the use of item parcelling arising from the supposition that 
reduction of scores in this way is more likely to obscure relationships in the data and 
can affect model fit (Bandalos & Finney, 2001; Hair et al., 2006). To avoid this, Kishton 
and  Widaman  (1994)  recommend  using  isolated  item  parcelling,  where  composite 
scores  are  formed  from  the  parcelling  of  conceptually  related  items,  i.e.  subscales. 
Moreover the items within the parcel must demonstrate unidimensionality and therefore 
CFA is recommended prior to forming a composite score (Bagozzi & Edwards, 1998; 
Bandalos, 2002; Bandalos, 2008; Cunningham, 2008; Hair et al., 2006; Kline, 2005; 
Little  et  al.,  2002).  For  this  study  parcels  were  formed  based  on  the  conceptual 
similarity  between  items  and  hence  the  already  established  subscales  for  the  scales 
formed the basis for the parcelling. The unidimensionality of the  items within each 
subscales was checked using CFA prior to the parcelled score being used in further 
SEM. Once the latent variable was represented by parcelled indicators a further CFA 
was conducted to ensure fit of the parcelled model.  
 
Once  the  construct  validity  of  all  variables  was  confirmed,  discriminatory  validity 
followed prior to testing the full structural model using the calibration type 2 group. To 
test for discriminatory validity all latent variables were simultaneously included into a 
full measurement model to determine the extent that each of the indicators uniquely 
represented the construct it was intended to assess and the distinctiveness between the 
constructs (Byrne, 2001; Hair et al., 2006; Kline, 2005; Schumacker & Lomax, 2004). 
Finally, the structural model was further tested using the validation type 2 group dataset.  
 
Each  of  the  measurement  models  and  the  structural  model  itself  was  analysed  by 
invoking the AMOS Bollen Stine (BS-p) bootstrapping procedure. Whilst the fit of each 
model was guided by the BS-p, other goodness-of-fit statistics were also taken into 
account  in  verifying  model  fit  (refer  Chapter  5).  Where  model  re-specification  was 
warranted  changes  were  contemplated  against  established  diagnostic  criteria  already 
discussed in Chapter 5. Each of these SEM procedures is explained next.  
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Construct Validity of Measurement Models 
 
This  section  presents  the  techniques  applied  to  enable  SEM  analysis  using  AMOS; 
firstly single-indicator latent variables  are considered followed by multiple-indicator 
latent variables and finally single-indicator variables. A full description of the CFA 
analysis is detailed in Appendix H and the scale items retained from the purification 
process summarised in this section are detailed in Appendix I. 
 
Single-Indicator Latent Variables 
Item parcelling to form single-indicator latent variables was used for three of the latent 
variables,  these  were:  LOCdr,  LOCi  and  SDShcp.  Each  of  the  constructs  was 
represented  as  a  one  factor  congeneric  model  and  scrutinized  using  CFA  before 
computing a composite score to represent them as a single-indicator latent model. A 
summary of the fit measures following CFA scale purification for the single-indicator 
latents are detailed in Table 8.1.  
 
With construct validity for each of the three latent variables confirmed by CFA, the next 
step required the computation of a composite score. As recommended by Cunningham 
(2008) the specifications for each single latent variable model were derived through the 
application  of  Munck’s  (1979)  formulae  to  compute  a  regression  coefficient  and  a 
measurement error variance. The formula for each is as follows: 
Regression coefficient    =   SD √ α 
Measurement error variance   =   SD
2 (1 – α) 
Table 8.2 presents a summary of the computations for the single-indicator latents. 
 
Table 8.1 
Summary of scale purification: Single-indicator latents for type 2 study group 
  χ
2  BS-p 
P > .5 
RMSEA 
P < .5 
CFI 
P > .95 
GFI 
P > .95 
TLI 
P > .95 
Cronbach 
α ≥.7 
LOCdr 
χ
2 (N = 386, df = 1) 
= .02, p = .884  1.000  .000  1.000  1.000  1.014  .70 
LOCi 
χ
2 (N = 386, df = 5) 
= 5.07, p = .407  1.000  .000  1.000   .995  1.000  .78 
SDShcp 
χ
2 (N = 386, df = 5) 
= 28.66, p < .001   .046  .111   .984   .972   .968  .93 
Note: LOCdr = locus of control by doctors. LOCi = internal locus of control. SDShcp = self-
determination support by health care providers 
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Table 8.2 
Composite score formation for single-indicator latents for type 2 study group 
Variable  Mean  SD  α  Regression coefficient 
SD (√α) 
Measurement error 
variance 
SD
2 (1 – α) 
LOCdr  3.35  .55  .70  .460  .090 
LOCi  3.10  .54  .78  .480  .060 
SDShcp  3.34  .59  .93  .569  .024 
Note:  LOCdr  =  locus  of  control  by  doctors.  LOCi  =  internal  locus  of  control.  SDShcp  =  self-
determination support by health care providers.  
 
The values shown in Table 8.2 were specified in the measurement model as illustrated 
for LOCdr in Figure 8.2. The measurement error has been accounted for by specifying 
the values for both the regression coefficient and error variance. 
LOC doctor LOCdr
0.09
e1
1 0.46
 
Figure 8.2: Single indicator latent variable measurement model 
 
Multi-Indicator Latent Variables 
Item  parcelling  techniques  were  applied  to  several  latent  variables;  these  included 
diabetes distress (DD), diabetes self-management efficacy (DMSE) and self-regulation 
(SR). Item parcelling for these latents involved the reduction of the number of manifest 
variables representing it based on CFAThrough this process the performance of the 
scales/subscales  and  the  model  fit  supported  the  use  of  item  parcelling  for  these 
variables.  Accordingly,  items  were  parcelled  together  and,  as  recommended  by 
Cunningham (2008) and Hair et al. (2006), a composite score derived from summing or 
averaging the item scores. According to Schumacker and Lomaz (2004) latent variables 
should be represented by three to four indicator items, whereas in the present study 
many more indicators were involved. Hence through the application of item parcelling it 
was possible to regress a smaller number of indicator variables on the latent variables, 
providing a more parsimonious model.  
 
Following the use of CFA to determine which items assessed each of the factors, the 
indicators for each factor were parcelled together and an average score calculated. A 
further CFA was conducted on the construct represented by the parcelled factors as  
231 
.30
DDhcp e2
.58
DDr e3
.53
DDi e4
DD
Diabetes distress
.66
DDe e1
.81
.55
.76
.73
.62
DDr e3
.47
DDi e4
DD
Diabetes distress
.69
DDe e1
.79
.83
.69
described  next.  This  procedure  was  essential  to  guarantee  unidimensionality  of 
parcelled indicators in the combined measurement model. 
 
Diabetes distress (DD) 
The latent variable diabetes distress was represented by the item parcelled composite 
score for the four indicators: DDe, DDr, DDhcp and DDi. Model fit was poor (BS-p = 
.008), refer Figure 8.3. The inter-item correlations were low (.38 - .39) for the DDhcp 
and the other items, although the correlations between other items were adequate, from 
a low of .53 to .65. The Eigenvalues confirmed the one factor structure and the factor 
loadings were all significant at p < .001. However, the DDhcp showed marked kurtosis 
(23.36) and a MI of 21.53 suggested its removal from the model would improve fit. 
Accordingly with its removal and setting the error variance to equality for DDe and DDr 
to overidentify the model the model fit was good.  
 
χ
2  26.75 
df   2 
P   < .001 
BS-P    .008 
RMSEA  .179 (.123, .213) 
CFI  .952 
GFI  .965 
TLI   .857 
 
Version 1 
 
χ
2  .66 
df   1 
P   .416 
BS-P    1.000 
RMSEA  .000 (.000, .125) 
CFI  1.000 
GFI  .999 
TLI   1.000 
Version 2 
 
Note: DDe = emotional burden. DDhcp = health care providers related distress. DDi = 
interpersonal distress. DDr = regime related distress.  
Figure 8.3: Unidimensionality of parcelled diabetes distress  
 
Diabetes management self-efficacy (DMSE) 
Figure 8.4 shows the one factor congeneric measurement model for the latent variable 
diabetes management self-efficacy and the four parcelled indicators. Model fit was good 
(BS-p =.647). However, the factor DMSE explained only 21% of the variance in the 
item DMSEm, suggesting this item fails to adequately reflect DMSE; nonetheless, all  
232 
DMSE
Diabetes management
self-efficacy
.76 DMSEd e1
.87
.39 DMSEpa e2
.63
.29
DMSEbg e3
.53
.21
DMSEm e4
.46
.61
SRgs e1
.53
SRAc e2
.40
SRAf e3
SR
Self-regulation
.78
.73
.64
factor loadings were significant (p < .001). The data also showed marked skew (15.12), 
and kurtosis (14.29) associated with the item. Despite this it was decided to retain the 
item and consider its performance in the main measurement model. 
 
 
χ
2  5.068 
df   2 
P   .079 
BS-P    .647 
RMSEA  .000 (.000, .134) 
CFI  .990 
GFI  .994 
TLI   .970 
Note: DMSEbg = blood glucose monitoring efficacy. DMSEd = diet related efficacy. DMSEpa = 
physical activity efficacy. DMSEm = medication related efficacy.  
Figure 8.4: Unidimensionality of parcelled diabetes management self-efficacy 
variable 
 
Self-regulation 
As  shown  in  Figure  8.5  a  CFA  on  the  covariance  matrix  from  the  three  parcelled 
indicators found that the data was an excellent fit to the one factor model. To gain 
model overidentification for computational purposes the variance for the error term e1 
and e2 was set to equality. 
 
 
χ
2  2.70 
df   1 
P   .100 
BS-P    1.000 
RMSEA  .067 (.000, .168) 
CFI  .994 
GFI  .995 
TLI   .982 
Note: SRAc = Self-regulation appraisal of change. SRAf = self-regulation appraisal of feelings. 
SRgs = self-regulation goal setting 
Figure 8.5: Unidimensionality of parcelled self-regulation variable 
 
A summary of the fit measures for these three multi-indicator latents are detailed in 
Table 8.3.  
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Table 8.3 
Summary of scale purification: Multi-indicator latents for type 2 study group 
  Χ
2  BS-p 
P > .5 
RMSEA 
P < .5 
CFI 
P > .95 
GFI 
P > .95 
TLI 
P > .95 
Cronbach 
α ≥.7 
DD 
χ
2 (N = 386, df = 1) = 
.66, p = .416  1.000  .000  1.000  .999  1.000  .81 
DMSE 
χ
2 (N = 386, df = 2) = 
5.067, p = .079 
 .647  .000   .990  .994   .970  .71 
SR 
χ
2 (N = 386, df = 1) = 
2.70, p = .100  1.000  .067   .994  .995   .982  .76 
Note: DD = diabetes distress. DMSE = diabetes management self-efficacy. SR = self-regulation.  
 
Single Indicator Variables 
Several  variables  included  in  the  study  were  categorical  or  nominal  variables  not 
assessed by a Likert scale, but hypothesised to have a structural relationship with one or 
more of the latent  variables. Structural  equation modelling statistical  packages  have 
limited scope to manage data of this nature. Several researchers (Cunningham, 2008; 
Garson, 2009; Tabachnick & Fidell, 2007) suggest using dummy coding or indexing to 
handle these variables. Thus several non-latent variables were aggregated to form an 
index  or  dummy  coded  as  either  “one”  or  “zero”  as  indicated  in  Table  8.4.  The 
allocation  of  the  numerical  coding  was  based  on  the  findings  from  the  preliminary 
multivariate analysis reported in preceding chapters. Dummy coding was not required 
for all variables where continuous data was available, for example age was measured in 
years.  
 
A  large  number  of  single  indicator  variables  included  in  a  model  can  affect  model 
parsimony; accordingly the number of single indicator variables was reduced where 
possible. Although the loss of some information is a shortcoming of any approach used 
to  aggregate  indicators  (Coltman,  Devinney,  Midgley  &  Venaik,  2008; 
Diamantopoulos,  Riefler  &  Roth,  2008),  it  does  provide  a  means  to  avoid 
underestimated  models  (Cunningham,  2008).  Therefore,  several  variables  generally 
recognisable as indicators of socio-economic status were represented by one variable; 
these included education, income, occupation and residence (Hauser, 1973, as cited in 
Diamantopoulos  &  Siguaw,  2006;  Diamantopoulos  &  Winklhofer,  2001;  Freeze  & 
Raschke, n.d.). In the present study these variables were all correlated and thus the 
decision  was  made  to  use  “diabetes  cost  hardship”  as  the  single  indicator  variable 
representing socio-economic status. The aggregated variable “disease complexity” was 
handled similarly, however in this case it made sense to aggregate the scores from the  
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variables identified as diabetes duration, therapeutic regime and co-morbidity in order to 
create a single index.  Likewise “health service  support” was  an index formed from 
aggregating  membership  of  DiabetesWA,  membership  of  a  support  group,  diabetes 
education experience and access to health care professionals. 
 
Table 8.4 
Single indicator variables 
  Variables  Measure 
Age    Years 
Marital status    Dummy code 
0 = married, defacto, divorced & 
single 
1 = widowed 
Diabetes complexity   Duration of condition, regime & 
comorbidity 
Index 
Socio-economic status  Employment status, type of work, 
post schooling, birthplace & diabetes 
costs 
Dummy code 
0 = cost hardship easy 
1 = cost hardship hard 
Health service support  Diabetes education experience, 
DiabetesWA membership, diabetes 
support group membership & health 
professional access 
Index 
Illness representations  Eight dimensions  Index 
Diabetes self-
management 
behaviours 
Dietary, activity, blood glucose 
monitoring 
Index 
 
Two other variables were included into  the models as single indicator items, namely 
illness  representations  (IR)  and  diabetes  self -management  behaviours.  Illness 
representation is comprised of eight items and, as noted in earlier chapters, each item 
assesses a different dimension. Confirmatory factor analysis was conducted and verified 
that the items failed to represent one construct. Model fit could be gained with a two 
factor solution, providing half the items were excluded from the model. However, given 
only one indicator represents each of t he dimensions no items could be considered 
redundant  and  therefore  their  removal  contravened  the  evidence  on  illness 
representations in the extant literature. Accordingly, it was decided to represent illness 
representations as a single indicator item based on a cumulative score across all eight 
dimensions. Diabetes self-management behaviours comprised an index based on self-
reports of the behaviours health eating, being active and blood glucose monitoring. The 
medication taking behaviour was excluded from the index given not all type 2 cases are 
managed with medications.   
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Hair et al. (2006) acknowledge that the validity and reliability of single item indicators 
cannot be tested in the same way as orchestrated for the latent variables, but despite this 
they are still considered worthwhile items to include into a structural equation model. 
Furthermore, the univariate and multivariate analyses conducted in the present study 
and  reported  in  the  two  preceding  results  chapters  was  planned  to  substantiate  the 
inclusion of items into the model testing. In the main, these variables can be considered 
error free, i.e. it is unlikely that someone has detailed an incorrect age. Therefore in 
these cases no error term is required (E. Cunningham, personal communication, June 
30, 2009).  
 
A formative measurement model was considered as an alternative to aggregated scores. 
These  measurement  models  include  indicators  that  are  assumed  to  cause  a  latent 
variable as opposed to the reverse effect (Coltman et al., 2008; Diamantopoulos et al., 
2008;  Diamantopoulos  & Winklhofer, 2001; Jarvis, MacKenzie &  Podsakoff, 2003; 
MacKenzie, Podsakoff & Jarvis, 2005). However, there were several reasons why this 
was  considered  unsuitable;  firstly  the  items  were  not  continuous  scale  items,  for 
example in the study survey a continuous income assessment scale was replaced by 
proxy for income using a categorical cost hardship item. This change was instigated as a 
consequence of the recommendation of the ethical approval process for the study which 
required deletion of the item directly assessing income from the survey. Further, the 
validity of the potential formative indicator could  not  be  guaranteed.  There  was  no 
empirical evidence to confirm a census of indicators for some variables, for example, 
health service support, thus it was not possible to verify that the scope of the latent 
variable  was  fully  inclusive  (Diamantopoulos  &  Siguaw,  2006;  Diamantopoulos  & 
Winklhofer, 2001). 
 
 
Discriminatory Analysis and Measurement Model Fit 
The processes described so far established the convergent validity and reliability of each 
of  the  latent  constructs,  in  a  series  of  one  factor  congeneric  models.  A  further 
requirement is discriminant validity;  accordingly the discriminant validity of the six 
latent variables (DMSE, DD, SR, Locdr, LOCi and SDShcp) was tested. The factor 
inter-correlations ranged from -.66 to .71 and thus were all less than the critical value of 
.8 or .9. Correlations between pairs of constructs equal to or above these values suggest  
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that the constructs may not be uniquely different and that some degree of overlap may 
be present in the model (Cunningham, 2008; Kline, 2005).  
 
Through  this  testing  the  factor  loadings  associated  with  DMSEm  and  DMSEbg 
remained  problematic,  .55  and  .46  respectively,  with  a  correspondingly  low  item 
reliability (squared multiple correlations) for DSMEm at .21. Examination of the inter-
item correlation matrix showed that a number of correlations between items paired with 
DSMEm  exceeded  the  .46  loading  associated  with  DSMEm.  Evidently,  the  model 
lacked discriminative validity and it was deemed necessary to remove DSMEm from 
further  analysis.  The  modification  still  resulted  in  poor  discrimination  between 
DMSEbg and two other items that exceeded its .55 loading. Hence it was necessary to 
also remove this from further models. These items were likely to be problematic given 
across cases of type 2 diabetes self-monitoring of blood glucose and medication usage 
behaviours vary subject to  the complexity of the disease. The final  model tested is 
represented  in  Figure  8.6  and  its  correlation  matrix  detailed  in  Table  8.5,  the  full 
correlation matrix is detailed in Appendix J. 
 
Cunningham (2008) and Hair et al. (2006) suggest that correlations on their own are 
insufficient to  guarantee discrimination and thus recommend the use of Fornell and 
Larcker’s (1981) approach where the variance extracted estimates are compared with 
the  square  of  the  correlation  for  each  pair  of  constructs.  Discriminant  validity  is 
established  when  the  variance  extracted  exceeds  the  squared  correlation  between 
construct pairs. The formula for calculating the variance extracted estimate is given 
below where λi and εi are the standardised loading and error variance associated with 
each observed item. 
 
          Σ λi
2 
Σ λi
2   +   Σεi 
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χ
2  69.90 
df   32 
P   < .001 
BS-P    .032 
RMSEA  .055 (.038, .073) 
CFI  .971 
GFI  .969 
TLI   .950 
 
 
 
 
 
 
 
 
 
 
 
Note: DD = diabetes distress. DDe = DD - emotional burden. DDi = interpersonal DD. DDr = 
regime  related  DD.  DMSE  =  diabetes  management  self-efficacy.  DMSEd  =  diet  related  self-
efficacy. DMSEpa = physical activity related self-efficacy. LOCdoctor = locus of control by doctor 
construct. LOCdr = locus of control by doctor measure. LOCinternal = locus of control internal 
construct.  LOCi  =  locus  of  control  internal  measure.  SDShcp  =  self-determination  support  by 
health care providers construct. SDS = self-determination support measure. SR = self-regulation. 
SRAc = SR appraisal of change. SRAf = SR appraisal of feelings. SRgs = SR goal setting.  
Figure 8.6: Measurement model for type 2 study group 
 
Table 8.5 shows the variance extracted estimates ranged from .414 to .907 and exceeded 
the squared correlations across all construct pairs, except for SR and DMSE. The square 
of the correlation between these two constructs (r
2 = .514) was higher than both the 
variance extracted for SR (.414) and DMSE (.463) and the average variance of these 
two variables (.439). Thus discriminate validity is assured for all constructs except for 
SR  and  DSME.  However,  the  inter-construct  correlation  although  high  (.717)  was 
within the benchmarking critical values and both SR and DMSE were unidimensional in 
all other respects, therefore, although wary of leaving the constructs as is, the rest of the 
model testing assumed discriminant validity was acceptable. 
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Table 8.5 
Correlation matrix for the measurement model - type 2 study group  
  LOC 
internal  SDShcp  LOC 
doctor  SR  DD  DMSE 
Variance extracted 
estimates  .781  .907  .653  .414  .478  .463 
CONSTRUCTS             
LOCinternal  1.000  .005  .001  .0001  .0004  .005 
SDShcp  .068  1.000  .185  .281  .151  .258 
LOCdoctor  .037  .430  1.000  .230  .086  .129 
SR  .011  .530  .480  1.000  .215  .514 
DD  -.020  -.389  -.294  -.464  1.000  .458 
DMSE  .072  .508  .359  .717  -.677  1.000 
ITEMS             
LOCi  .932  .063  .035  .010  -.019  .067 
SDS  .066  .974  .419  .516  -.379  .495 
LOCdr  .033  .377  .876  .420  -.257  .315 
SRAf  .007  .346  .313  .654  -.303  .468 
SRAc  .008  .380  .344  .718  -.333  .514 
SRgs  .009  .412  .373  .777  -.361  .557 
DDi  -.014  -.262  -.198  -.313  .674  -.456 
DDr  -.017  -.320  -.241  -.382  .822  -.556 
DDe  -.016  -.312  -.235  -.372  .801  -.542 
DMSEpa  .048  .342  .242  .482  -.456  .673 
DMSEd  .059  .419  .296  .590  -.558  .824 
 
Note: DD = diabetes distress. DDe = DD - emotional burden. DDi = interpersonal DD. DDr = regime 
related DD. DMSE = diabetes management self-efficacy. DMSEd = diet related self-efficacy. DMSEpa 
= physical activity related self-efficacy. LOCdoctor = locus of control by doctor construct. LOCdr = 
locus of control by doctor measure. LOCinternal = locus of control internal construct. LOCi = locus of 
control internal measure. SDShcp = self-determination support by health care providers construct. SDS 
= self-determination support measure. SR = self-regulation. SRAc = SR appraisal of change. SRAf = 
SR appraisal of feelings. SRgs = SR goal setting. 
  = Construct inter-item correlations.    = Square of inter-construct correlations. 
 
As can be seen in Figure 8.6 and Table 8.5 the factor coefficients were all significant at 
p <.001 and ranged from a low of .67 to .97. The factors were low to moderately inter-
correlated  with  correlations  ranging  from  -.66  to  .72.  All  standardised  residual 
covariances were less than two in magnitude and structure coefficients showed that the 
hypothesised  variables  displayed  discriminant  validity.  Although  the  Bollen-Stine  p 
value did not meet the target, the RMSEA, CFI and GFI were adequate. The fit of the 
measurement model was considered acceptable for further SEM analysis. 
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Structural Model Fit 
Thus far this  chapter has  focussed on procedures  to  validate the constructs  and the 
measurement  model.  Next  the  hypothesised  structural  relationships  between  all 
variables are included to form  a structural model, evaluated using SEM techniques. 
According  to  Schumacker  and  Lomax  (2004)  this  provides  an  assessment  of  the 
nomological  validity  of  the  model.  The  path  diagram  illustrated  in  Figure  8.1  is 
complex, with multiple pathways shown between exogenous and endogenous variables. 
For model parsimony the paths were explored in a structural model to establish which 
variables were associated with the endogenous variables and therefore significant for 
inclusion in the model testing. 
 
In the first of the series of structural models the relationship between DSME and the 
other endogenous variables it was seen that the extraneous variables predictive of self-
management  efficacy  were  DD  (p  <  .001)  and  SDShcp  (p  <  .001),  illness 
representations was investigated but was shown to have no relationship. The second 
model showed predictors of illness representations and identified DD (p < .001), age (p 
= .016) and diabetes traits (p = .005) as predictors, whilst the third model explored 
predictors  of  self-regulation  and  identified  five  predictors,  these  were:  DMSE  (p  < 
.001), diabetes traits (p = .027), LOCdr (p < .001), DD (p = .004) and SDShcp (p < 
.001).  Finally,  in  the  last  model  the  only  predictor  for  diabetes  self-management 
behaviours  was  SR  (p  =  .046).  Where  a  path  between  diabetes  distress  and  an 
endogenous variable was significant the relationship was always negative. For example, 
greater levels of distress lowered self-efficacy. A full description of the above procedure 
is detailed in Appendix K.  
 
To explore a conceptual model for diabetes self-management for people with type 2 
diabetes the predictor variables and the constructs of interest were all entered into a full 
structural equation model (Figure 8.7). The model fit was good, χ
2 (N = 386, df = 50), = 
63.37, p = .082, Bollen-Stine p =.497 with other goodness-of-fit measures acceptable. 
The model respectively explained 46%, 49% and 62% of the variance in DSME, IR and 
SR;  suggesting  that  the  instruments  used  to  assess  these  constructs  were  valid. 
Conversely, little of the variance in DSM behaviours (6%) was explained by the model, 
suggesting  the  instruments  used  to  assess  this  construct  were  less  than  optimal. 
Predictors for DMSE were DD (p < .001) and SDShcp (p < .001); IR predictors were  
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DD (p < .001) and less strong were age (p = .010) and diabetes traits (p = .004); SR 
predictors were DMSE (p < .001), LOCdr (p < .001) and less strong were diabetes traits 
(p = .036) and SDShcp (p = .018). Two paths were of concern due to their lack of 
significance, these were: DD to SR (p = .966) and IR to SR (p = .088). 
 
 
χ
2  63.37 
df   49 
P   .082 
BS-P  .497 
RMSEA  .028 (.000, .045) 
CFI  .988 
GFI  .976 
TLI   .981 
 
 
 
 
 
 
Note: LOCdoctor = locus of control by doctor. SDShcp = self-determination support by health care 
providers.  
Figure 8.7: Structural model of diabetes self-management - type 2 diabetes (v1) 
 
Whilst most paths were statistically significant the path between diabetes distress and 
self-regulation, and illness representation and self-regulation were not.  Given illness 
representations was integral to the conceptual model and its significance was closer to 
acceptable, it was decided to test the model with the path between DD and SR removed 
to determine the impact on IR, see Figure 8.8. As can be seen in Figure 8.8, the version 
2 model also showed good model fit, χ
2 (N = 386, df = 50), = 63.37, p = .097, Bollen-
Stine p =.551. Predictors for DMSE were DD (p < .001) and SDShcp (p < .001); IR 
predictors were DD (p < .001) and less strong were age (p = .010) and diabetes traits (p 
= .004); SR predictors were DMSE (p < .001), LOCdr (p < .001) and less strong were 
diabetes traits (p = .026) and SDShcp (p = .020). Despite good model fit and convincing 
evidence to support predictors for self-management in diabetes, with the exclusion of 
the  path  between  diabetes  distress  and  self-regulation  the  effect  of  illness 
representations  on  self-regulation  remained  statistically  insignificant  (p  =  .068), 
although  marginally  improved.  Thus  perhaps  the  second  version  of  the  model  in 
someway better accounts for distress and illness representations in self-management.   
241 
Diabetes distress
.62
Self-regulation
SDShcp
LOC
doctor
.46
Diabetes management
self-efficacy
.49
Illness representations
Diabetes traits
Age
.06
Diabetes self-management
behaviours
.11
.15
-.48
.33
.10
.23
-.12
-.67
.25
-.13
.63
Diabetes distress
.60
Self-regulation
SDShcp
LOC
doctor
.45
Diabetes management
self-efficacy
Diabetes traits
.06
Diabetes self-management
behaviours
.15
-.47
.33
.23
.25
.56 .11
 
χ
2  63.37 
df   50 
P   .097 
BS-P  .551 
RMSEA  .026 (.000, .044) 
CFI  .989 
GFI  .976 
TLI   .983 
 
 
 
 
 
 
Note: LOCdoctor = locus of control by doctor. SDShcp = self-determination support by health care 
providers.  
Figure 8.8: Structural model of diabetes self-management - type 2 diabetes (v2) 
 
As a follow on to the dilemma with illness representations, arising from adjustments to 
the path between distress and self-regulation, an alternative model was proposed which 
involved an iteration of the model with illness representations removed, see Figure 8.9. 
The fit of the model in Figure 8.9 showed good model fit, χ
2 (N = 386, df = 35), = 50.33, 
p = .045, Bollen-Stine p =.327. All paths were statistically significant, these were: DD 
on DMSE (p < .001), DMSE on SR (p < .001), SDShcp on DMSE (p < .001), diabetes 
traits on SR (p = .012), LOCdr on SR (p < .001) and SDShcp on SR (p = .017). 
 
 
χ
2  50.33 
df   35 
P   .045 
BS-P  .327 
RMSEA  .034 (.005, .053) 
CFI  .985 
GFI  .977 
TLI   .977 
 
 
 
Note: LOCdoctor = locus of control by doctor. SDShcp = self-determination support by health care 
providers.  
Figure 8.9: Structural model of diabetes self-management - type 2 diabetes (v3) 
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Based on the models shown in Figure 8.8 to 8.9, it was possible to gain insight into 
objective three of the study; in particular, answers to the research questions 9 “To what 
extent do self-efficacy and illness representations predict self-regulation?” and 10 “To 
what extent does self-regulatory capacity predict diabetes self-management behaviours?”. 
To  answer  the  first  research  question,  self-efficacy  was  a  strong  predictor  of  self-
regulation (p < .001), with a direct effect of .56 to .63. Although illness representation had 
a direct effect of -.13 on SR, it was not a strong predictor (p = .068). In answer to the 
second  research  question,  SR  had  a  direct  effect  of  .25  on  diabetes  self-management 
behaviours and was a significant predictor (p < .001) of these behaviours. With reference 
to  the  conceptual  model  for  the  study,  the  structural  model  testing  confirmed  the 
importance of several personal attributes - DMSE, DD and to a lesser extent age – for 
diabetes self-management. Likewise, the diabetes traits variable was significant, as was 
LOCdr and SDShcp, both measures of the health context. Notably the socio-environment 
context had no demonstrated effect on self-management in people with type 2 diabetes. 
Several exogenous variables were not statistically significant predictors for any of the 
endogenous variables; these were LOCi, marital status, socio-economic status and health 
service support. It was also noted that negative relationships existed between diabetes 
distress and both DMSE and IR; diabetes traits on IR, and IR on SR. This suggests that 
where distress was perceived as higher the lower the self-efficacy and the weaker the 
representations formed. Similarly as the complexity of the condition and its management 
increased  the  more  negative  the  illness  representations  formed.  Likewise,  illness 
representations could adversely affect the self-regulation capacity. This emphasises the 
need  for  health  professionals  to  account  for  the  understanding  a  person  has  of  their 
condition  in  order  to  harness  the  individual’s  skills  required  to  be  self-regulated. 
However, given the second version of the model showed no significant effect of illness 
representations, caution is needed in interpreting these results.  
 
Mediating Roles 
Diabetes management self-efficacy appeared to have a mediating role between SDShcp 
and SR, it was therefore decided to test this role. Figure 8.10 illustrate that for mediation 
to be accepted the model fit of pathways a and b should not be improved by the addition 
of a path between the determinant and the terminal variable, pathway c (Cunningham, 
2008; Hair et al., 2006), providing the β coefficients for pathway a and b are significant. 
Furthermore, if the β coefficient for pathway c remains significant, although reduced in  
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magnitude, then DSME partially mediates the relationship between the determinant and 
SR. 
Terminal variable
SR
Determinant
SDShcp
Potential mediator
DMSE
c
b a
 
Note: DMSE = diabetes management self-efficacy. SDShcp = self-determination support by health 
care providers. SR = self-regulation. 
Figure 8.10: Mediation model 
 
As can be seen from Table 8.6 the β coefficients in both the full model and mediated 
model are significant. In the full model the β coefficient between A (SDShcp) and C 
(SR) was significant (p < .001) and it was concluded that DMSE partially mediates the 
relationship between SDShcp and SR. A nested model using the chi-square difference 
test confirmed partial mediation, χ
2 (1) = 12.54, p < .001. 
 
Table 8.6 
Mediation model for type 2 and DMSE 
Step 1 
Mediated model 
Step 2 
Full model 
.58
SR SDShcp
.32
DMSE
.76 .56
 
.54
SR SDShcp
.25
DMSE
.23
.59 .50
 
β1 = .56, p < .001  β1 = .50, p < .001 
β2 = .76, p < .001  β2 = .59, p < .001 
  β3 = .23, p < .001 
χ
2 = 26.82  χ
2 = 14.38 
df = 8  df = 7 
P = .001  P = .045 
Bollen-Stine P = .009  Bollen-Stine P = .354 
 
 
Validation of the Model 
Using the hold-out data set the measurement and structural model were analysed to 
validate the findings. As explained previously, this sample was randomly drawn from 
the same population and comprised 377 respondents. Hair et al. indicate this second  
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testing  provides  the  opportunity  for  “…confirmation  of  a  measurement  theory  that 
survived  initial  testing”  (2006,  p.819).  Further,  Byrne  (2009)  reports  that  post-hoc 
model fitting procedures can result in either a type I or type II error and thus cross-
validation can overcome this limitation. In accordance with Byrne’s recommendations 
the best fitting models for the calibration sample became the hypothesized models for 
testing in the validation sample. 
 
Cross validation involved two separately applied CFA (one each for calibration and 
validation data) to the measurement model (illustrated in Figure 8.6). The results are 
shown in Table 8.7 and although the BS-p value is lower in the validation sample, the 
CFI,  GFI  and  RMSEA  indicate  reasonable  fit.  Therefore,  cross-validation  does  not 
suggest  significant  misfit.  Accordingly,  cross  validation  with  the  structural  model 
(illustrated in Figure 8.8) was conducted and whilst the BS-p was not as convincing, 
nevertheless support for the postulated structural model was evident.  
 
Table 8.7 
Cross-validation statistics for the self-management model 
Model description  df  χ
2  BS-p  RMSEA  CFI  GFI  TLI 
Measurement model               
Calibration  32  69.90 (p < .001)  .032  .055  .971  .969  .950 
Validation  32  92.14 (p < .001)  .003  .071  .951  .956  .917 
Structural model               
Calibration  50  63.37 (p = .097)  .551  .026  .989  .976  .983 
Validation  50  107.02 (p < .001)  .055  .055  .952  .959  .925 
 
 
STUDY TWO – TYPE 1 DIABETES 
 
An aim of the study was to determine predictors of self-management behaviours for 
people  with  ether  type  1  or  type  2  diabetes.  To  explore  this  further,  measurement 
invariance (i.e. measurement equivalence) was planned using simultaneous multiple-
group analysis to test measurement invariance prior to structural invariance. The initial 
phase  commences  with  the  omnibus  test  of  equivalence  of  covariances  to  establish 
invariance  before  continuing  with  increasingly  constrained  nested  models 
(Cunningham, 2008). These series of tests rely on the chi-square statistic and therefore 
for  this  study  application  is  limited  given  the  BS-p  was  used  throughout  the  SEM 
analysis as a post-hoc adjustment to account for the non-normality of some data.   
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As  a  preliminary  step  the  Omnibus  measurement  invariance  analysis  using  the 
difference  in  chi-square  test  indicated  that  the  data  did  not  support  the  structural 
covariances  model,  χ
2  (66),  =  235.68,  p  <  .001.  Furthermore,  configural  invariance 
applied to determine the equality of the factor structure, indicated differences between 
factor  loadings,  χ
2  (5),  =  22.71,  p  <  .001.  Give  these  findings  and  the  weakness 
associated with the use of the χ
2 statistic it was decided to duplicate the measurement 
model CFA and structural model testing attended to for the type 2 diabetes study group. 
 
 
Construct Validity of Measurement Models 
Clearly the type of diabetes influenced responses to the study scales and as shown in 
Chapter 6 this affected the mean score for LOCdr, DD, SDShcp, BIPQ and SRa. It is 
therefore not surprising that when establishing the construct validity of the measurement 
model some modifications were warranted. A comparison of the items retained for the 
type 1 study group is detailed in Appendix I. What follows is a summary of the analysis 
for the single indicator and multi-indicator latent variables following item deletion. 
 
Single Indicator Latent Variables 
The item parcelling approach to form single-indicator latent variables was again applied 
to  LOCdr,  LOCi  and  SDShcp.  All  latent  variables  differed  between  the  two  study 
groups  as  can  be  seen  in  Appendix  I.  With  relevant  items  removed  due  to  misfit, 
statistics  concerning  scale  purification  are  summarised  in  Table  8.8.  Based  on  the 
above,  the  composite  scores  were  formed  using  Munck’s  formulae.  Table  8.9 
summarises the computations for the single indicator latents for the type 1 group. 
 
Table 8.8 
Summary of scale purification: Single-indicator latents for type 1 study group 
  χ
2  BS-p 
P > .5 
RMSEA 
P < .5 
CFI 
P > .95 
GFI 
P > .95 
TLI 
P > .95 
Cronbach 
α ≥.7 
LOCdr 
χ
2 (N = 195, df = 1) = 
1.51, p = .219  1.000  .962  .987  .995  .962  .59 
LOCi 
χ
2 (N = 195, df = 2) = 
7.41, p = .025   .262  .118  .968  .982  .905  .73 
SDShcp 
χ
2 (N = 195, df = 19) 
= 7.69, p < .174   .902  .053  .997  .983  .993  .93 
Note: LOCdr = locus of control by doctors. LOCi = internal locus of control. SDShcp = self-
determination support by health care providers.   
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Table 8.9 
Composite score formation for single-indicator latents for type 1 study group 
Variable  Mean  SD  α  Regression coefficient 
SD (√α) 
Measurement error 
variance 
SD
2 (1 – α) 
LOCdr  2.71  .74  .59  .568  .124 
LOCi  3.10  .53  .73  .453  .076 
SDS  3.19  .60  .93  .579  .025 
Note:  LOCdr  =  locus  of  control  by  doctors.  LOCi  =  internal  locus  of  control.  SDShcp  =  self-
determination support by health care providers.  
 
Multi-Indicator Latent Variables 
The latent variables DD, DMSE and SR were handled by item parcelling in the same 
way as study group one. Item retention or redundancy following this process is detailed 
in Appendix I. Unidimensionality was verified using CFA on the construct represented 
by the parcelled factors as described for study one. Unlike the type 2 study group, the 
item DDev1 was removed given DD accounted for only 17% of the variance in the item, 
its  factor  loading  was  low  at  .41  and  modification  indices  supported  its  removal. 
Similarly, DDhcp removed for the type 2 study group was retained for the type 1 study 
group.  Results  from  the  CFA  for  DMSE  suggested  factor  loadings  for  the  items 
DMSEbgv1  and  DMSEmv1  were  low  and  an  improved  model  fit  was  attained  by 
removal of these items, as occurred for the type 2 study group. However, it was tested to 
retain the items for further analysis with the two indicator SR in a two factor congeneric 
model,  subsequently  post-testing  DMSEbgv1  was  removed  from  the  model.  In 
summary, the fit measures for multi-indicator latents are detailed in Table 8.10. 
 
Table 8.10 
Summary of scale purification: Multi-indicator latents for type 1 study group 
  χ
2  RMSEA 
P < .5 
CFI 
P > .95 
GFI 
P > .95 
TLI 
P > .95 
Cronbach 
α ≥.7 
BS-p 
P > .5 
DD 
χ
2 (N = 195, df = 2) = 
8.98, p = .003  .033  .203  .951  .971  .854  .78 
DMSE 
χ
2 (N = 195, df = 2) = 
12.47, p = .002 
.101  .164  .937  .967  .810  .76 
SR  
χ
2 (N = 195, df = 4) = 
.9.00, p < .061  .510  .080  .976  .983  .941  .62 
Note: DD = diabetes distress. DMSE = diabetes management self-efficacy. SR = self-regulation. BS-p =  
 
Single Indicator Variables 
The single indicator variables identified in study one were retained for study two. No 
changes were made to these variables.   
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DMSE
.61
DMSEdv1 e1
.78
.47
DMSEpav1 e2
.69
DD
.47
DDrv1 e6
.68
.49
DDhcpv1 e7
.70
SR
.69
SRgsv1 e8
.83
.30
SRAv1 e9
LOC-doctor
Self-determ.
support
.85
LOCdrv1
.95
SDSv1
e11
e12
.92
.97
LOC-internal
.86
LOCiv1 e13 .93
-.64
.73
-.30
.12
.27
.02
.00
.12
-.22
-.07
.06
.25
-.34
.23
.09
.67
DD1v1 e14
.82
.55
Discriminatory Analysis and Measurement Model Fit 
A full  measurement model  was  established and tested for discriminant validity, see 
Figure  8.11.  The  low  regression  weight  (.51)  and  R
2  (.26)  values  supported  earlier 
concern for the item DMSEmv1. Accordingly it was removed from the model; model fit 
improved and unidimensionality was assumed.  
 
χ
2  43.58 
df   23 
P   < .006 
BS-P    .223 
RMSEA  .068 (.036, .098) 
CFI  .951 
GFI  .959 
TLI   .905 
 
 
 
 
 
 
 
 
 
 
Note:  DD  =  diabetes  distress.  DDhcpv1  =  DD  related  to  health  care  providers.  DDiv1  = 
interpersonal DD. DDrv1 = DD – regime. DMSE = diabetes management self-efficacy. DMSEdv1 
= diet related self-efficacy. DMSEpav1 = physical activity related self-efficacy. LOC-doctor = 
locus of control by doctor construct. LOCdrv1 = locus of control by doctor measure. LOC-internal 
=  locus  of  control  internal  construct.  LOCiv1  =  locus  of  control  internal  measure.  Self-
determ.support = self-determination support by  health care providers construct.  SDSv1 = self-
determination support measure. SR = self-regulation. SRAv1 = SR appraisal. SRgsv1 = SR goal 
setting.  BS-p  =  Bollen-Stine  p.  RMSEA  =  root-mean  square  error  of  approximation.  CFI  = 
comparative fit index. GFI = goodness of fit index. TLI = Tucker Lewis index. 
Figure 8.11: Measurement model for type 1 study group 
 
Table  8.11  identifies  the  inter-construct  correlations  and  inter-item  correlations;  the 
complete correlation matrix is detailed in Appendix L. The squared correlations for the 
following construct pairs were problematic: DMSE and SR and DMSE and DD. The 
square  of  the  correlation  between  DMSE  and  SR  (r
2  =  .533)  was  higher  than  the 
variances extracted for SR (.411), DMSE (.433) and the average variance of these two 
variables (.422). Further, the square of the correlation between DMSE and DD (r
2 = -
.639) was higher than the variances extracted for DD (.438), DMSE (.433) and the  
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average  variance  of  these  two  variables  (.436).  Despite  this  the  inter-construct 
correlations  for  these  pairs  (.730  and  -.639)  were  within  the  benchmarking  critical 
values  (.8  to  .9)  and  both  constructs  were  unidimensional  in  all  other  respects. 
Therefore, discriminant validity was considered acceptable.  
 
Table 8.11 
Correlation matrix for the measurement model - type 1 study group  
  LOC 
internal  SDShcp  LOC 
doctor  SR  DD  DMSE 
Variance extracted 
estimates  .728  .949  .763  .411  .438  .433 
CONSTRUCTS             
LOCinternal  1.000  .005  .000  .0002  .004  .008 
SDShcp  -.074  1.000  .052  .076  .115  .062 
LOCdoctor  .001  .229  1.000  .015  .050  .015 
SR  .015  .275  .121  1.000  .090  .533 
DD  .064  -.339  -.224  -.300  1.000  .408 
DMSE  .089  .248  .124  .730  -.639  1.000 
ITEMS             
LOCi  .929  -.069  .001  .014  .060  .083 
SDS  -.072  .974  .223  .268  -.330  .242 
LOCdr  .001  .211  .923  .111  -.207  .114 
SRA  .008  .151  .066  .549  -.164  .401 
SRgs  .013  .229  .101  .833  -.249  .608 
DDi  .053  -.278  -.184  -.245  .819  -.524 
DDr  .044  -.231  -.153  -.204  .683  -.436 
DDhcp  .045  -.238  -.157  -.210  .702  -.449 
DMSEpa  .061  .170  .085  .501  -.438  .685 
DMSEd  .070  .193  .096  .569  -.499  .780 
 
Note: DD = diabetes distress. DDhcp = DD related to health care providers. DDi = interpersonal DD. 
DDr = regime related DD. DMSE = diabetes management self-efficacy. DMSEd = diet related self-
efficacy. DMSEpa = physical activity related self-efficacy. LOCdoctor = locus of control by doctor 
construct.  LOCdr  =  locus  of  control  by  doctor  measure.  LOCinternal  =  locus  of  control  internal 
construct. LOCi = locus of control internal measure. SDShcp = self-determination support by health 
care providers construct. SDS = self-determination support measure. SR = self-regulation. SRA = SR 
appraisal. SRgs = SR goal setting. 
  = Construct inter-item correlations.    = Square of inter-construct correlations. 
 
 
Structural Model Fit 
Duplicating the same approach used for the type 2 study group, a structural model was 
formed based on predictors for the four central constructs (DSME, IR, SR and DSM 
behaviours) that had been identified in separate structural models. Figure 8.12 shows the 
variables  identified  through  this  process  that  were  relevant  to  self-management  in  
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Diabetes distress
.60
Self-regulation
.49
Diabetes management
self-efficacy
.51
Illness representation
Socioeconomic
Diabetes traits
Age
Health service
support
Marital
.15
Diabetes self-management
behaviours
-.13
-.28
-.71
.08
-.04 -.70
-.21
-.14
-.13
.94
-.11
SDShcp
.16
.34
people with type 1 diabetes and suggests good model fit, χ
2 (N = 195, df = 64), = 90.12, 
p = .017, Bollen-Stine p =.327; apart from the GFI and TLI being somewhat low, the 
other goodness-of-fit measures were acceptable.  
 
χ
2  90.12 
df   64 
P   .017 
BS-P    .327 
RMSEA  .046 (.020, .067) 
CFI  .957 
GFI  .942 
TLI   .929 
 
 
 
 
 
 
 
 
Note:SDShcp= self-determination support by health care providers.  
Figure 8.12: Structural model of diabetes self-management - type 1 (v1) 
 
The model respectively explained 49%, 51% and 60% of the variance in DSME, IR and 
SR, which was comparable with the type 2 study group. Correspondingly, it explained 
little of the variance in diabetes self-management behaviours (15%), although it more 
adequately represented this construct than was evident in the type 2 group (6%). Several 
predictors were statistically significant, these were: DD on IR (p < .001), DD on DMSE 
(p < .001), DD on behaviours (p < .001), marital on behaviours (p = .036), diabetes 
traits on behaviours (p = .003), HSS on IR (p = .026), SDShcp on SR (p = .039) and 
DMSE on SR (p < .001). However, several predictors appeared to have a lesser role in 
diabetes self-management in the way in which it is represented in the model, these were: 
age  on  DMSE  (p  =  .091),  DD  on  SR  (p  =  .094)  and  socio-economic  on  DSM 
behaviours (p = .056). Notably, the pathways central to the model between IR and SR 
(p  =  .729)  and  SR  and  diabetes  self-management  behaviours  (p  =  .362)  were  not 
significant. The IR to SR pathway in the type 2 study group was also problematic and 
clearly in the type 1 group it suggests that illness representations have little influence on 
self-regulatory  practices.  The  insignificant  pathway  between  SR  and  the  self- 
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management behaviours may be affected by the measurement of the behaviours, given 
the low variance.  
 
Due to the dilemma with illness representations it was decided to test a second iteration 
of  the  model  which  excluded  IR.  The  second  iteration,  shown  in  Figure  8.13, 
demonstrates good model fit , χ
2 (N = 195, df = 46), = 68.95, p = .016, Bollen-Stine p 
=.303; apart from a low TLI, the other goodness-of-fit measures were acceptable.  
 
χ
2  68.95 
df   46 
P   .016 
BS-P    .303 
RMSEA  .051 (.023, .074) 
CFI  .953 
GFI  .950 
TLI   .920 
 
 
 
 
 
 
Note:SDShcp= self-determination support by health care providers.  
Figure 8.13: Structural model of diabetes self-management - type 1 (v2) 
 
The predictors statistically significant in version 2 of the model were: DD on DMSE (p 
< .001), DD on behaviours (p = .003), DD on SR (p = .033), marital on behaviours (p = 
.042), diabetes traits on behaviours (p = .003), SDShcp on SR (p = .034) and DMSE on 
SR (p  < .001). The predictors  that continued to  have a lesser role in  diabetes self-
management were: age on DMSE (p = .067) and socio-economic on DSM behaviours 
(p = .074).  
 
In  respect  to  objective  three  and  its  research  questions  there  is  strong  support  for 
claiming that self-efficacy is a predictor of self-regulation (direct effect of .89 to .94), 
although the same cannot be said for illness representations, which appear to have little 
if no part to play in self-management in people with type 1 diabetes. In the models, self-
regulatory capacity was a poor predictor of diabetes self-management behaviours and as 
explained previously this may be attributed to the weakness in the manner in which 
behaviours were assessed.   
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The personal traits relevant to self-management in type 1 were consistent with those for 
type 2, these are DMSE, DD and to a lesser extent age; diabetes traits was also significant. 
With regards to the socio-environment context it seems that marital status and to a lesser 
extent socio-economic status play a role, as does SDShcp and to a lesser extent HSS, both 
measures of the health context. Of these relationships several were negative, chiefly those 
relationships between diabetes distress, marital status, socio-economic status and diabetes 
traits with the diabetes self-management behaviours. This suggests that when distress is 
higher, diabetes complex, less financial security exits and marital status adversely affects 
the performance of behaviours. Similarly, higher levels of distress decreased a person’s 
self-efficacy beliefs.  
 
The structural model for type 1 diabetes was not able to be validated as insufficient 
numbers prevented the opportunity for a hold-out sample. Therefore, calibration and 
validation two step processes were not possible and accordingly results for the type 1 
model must be considered cautiously with this in mind. 
 
Mediating Roles 
In the model for type 1 diabetes self-management efficacy may mediate the relationship 
between diabetes distress  and self-regulation.  Table 8.12 shows  β  coefficients  for the 
pathways between DD and DMSE and DMSE and SR were improved in the full model. 
Further, the β coefficient for pathway c was marginally not significant (p = .051) and 
therefore it was concluded that DMSE mediates the relationship between DD and SR.  
 
Table 8.12 
Mediation model for type 1 and DMSE 
Step 1 
Mediated model 
Step 2 
Full model 
Diabetes distress
.44
Self-regulation
.34
Diabetes management
self-efficacy
.66 -.59
 
Diabetes distress
.57
Self-regulation
.39
Diabetes management
self-efficacy
.27
.90 -.63
 
β1 = -.59, p < .001  β1 = -.63, p < .001 
β2 = .66, p < .001  β2 = .90, p < .001 
  β3 = .27, p = .051 
χ
2 = 24.44  χ
2 = 19.93 
df = 12  df = 11 
P = .018  P = .046 
Bollen-Stine P = .270  Bollen-Stine P = .454 
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DISCUSSION 
 
The findings from the modelling offer support for the study’s conceptual model. This 
section explores these findings and contrasts the evidence with the literature. The focus 
is towards exploring what the evidence adds to understanding self-management of type 
1  and  type  2  diabetes.  Firstly,  the  predictors  of  self-management  that  maintained 
relevance when the integrated model of self-management was tested to answer research 
questions 8 (What are the predictive determinants of diabetes self-management in an 
integrated model?) and 11 (Do predictors of self-management in people with type 2 
diabetes differ from those with type 1 diabetes?) Secondly the structural constructs of 
the model are explored to answer research question 9 (To what extent do self-efficacy 
and illness representations predict self-regulation?) and 10 (To what extent does self-
regulatory capacity predict diabetes self-management?). 
 
 
Predictors of Self-Management 
The findings from the model testing demonstrated some similarities and dissimilarities 
in predictors of diabetes self-management for both types of diabetes and thus provides 
answers to the final research question, question 8 and 11. Table 8.13 present a summary 
of the predictors identified during the integrated model testing. 
 
Table 8.13 
Predictors of self-management in type 1 and type 2 diabetes 
  Type 1  p  Type 2  p 
Diabetes 
management 
self-efficacy 
Diabetes distress  
Age  
*** 
NS 
Diabetes distress  
Self-determination support by 
health care providers  
*** 
*** 
Illness 
representations 
Diabetes distress  
Health service support  
*** 
* 
 
Diabetes distress  
Diabetes traits  
Age 
*** 
** 
* 
Self-regulation 
Diabetes management self-efficacy  
Diabetes distress  
Self-determination  support  by 
health care providers 
 
*** 
* 
* 
 
 
Diabetes management self-efficacy  
Diabetes distress 
Self-determination  support  by 
health care providers  
Locus of control by doctors 
Diabetes traits  
*** 
NS 
* 
 
*** 
* 
Diabetes self-
management 
behaviours 
Diabetes distress  
Marital  
Diabetes traits  
Socio-economic  
*** 
* 
** 
NS 
   
Note: NS = not significant.  
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Personal Attributes 
Clearly, the importance of diabetes distress in a model of self-management is apparent 
for both types of diabetes. This supports the findings of others who have shown that 
emotional states can have a negative impact on self-management capacity (Fisher et al., 
2007; Jerant et al., 2005; Nowacek et al., 1990, Peyrot, 1999; Weinger & Lee, 2006). In 
this  study  the  negative  impact  of  distress  was  seen  to  operate  indirectly  on  self-
regulation through illness representations and diabetes management self-efficacy; with 
some evidence to suggest that for people with type 1, diabetes distress also impacts 
directly on self-regulation and self-management behaviours. 
 
The model testing provided evidence to show how distress negatively impacts on illness 
representations (p < .001) and self-efficacy (p < .001) for both type 1 and type 2 cases. 
Although no known study has used the Diabetes Distress scale in this way, others have 
shown emotional states - such as depression and anxiety - affect illness representations. 
Several studies have assessed depressive symptoms and shown a correlation with some 
aspects  of  illness  representations;  specifically  the  seriousness  of  the  condition  was 
perceived worse and the ability to control the condition less likely (Hampson et al., 
2000; Lawson et al., 2007). Work involving young adults with type 1 diabetes indicated 
emotional  state  has  an  indirect  effect  on  self-care  operating  through  the  illness 
representation held of the perceived threat and impact of the condition (Skinner et al., 
2002). In the Skinner at al. study a negative relationship between emotionally ability 
and the illness representations held was demonstrated, as was the case in the present 
study.  
 
With  regard  to  distress  and  self-efficacy,  the  study  has  contributed  evidence  to 
understand  the  relationship  between  these  two  constructs  and  self-management. 
Specifically,  it  was  shown  that  for  people  with  type  2  diabetes,  self-efficacy  is  the 
conduit or indirect path between distress and self-regulation. A similar conclusion was 
made in a study published recently that involved 162 adults with type 2 diabetes which 
found self-efficacy mediated the relationship between glycaemic control and depressive 
symptoms in males (Cherrington et al., 2010). Whilst the study sample was small (n = 
64)  and  did  not  include  any  measures  for  self-regulation  processes,  nonetheless  it 
verified the significance of accounting for the interrelationship between psychological 
well-being and self-efficacy in diabetes care. Bandura (1998) suggests that emotional  
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states  diminish  a person’s  self-efficacy and  given the paths  between the two in  the 
models tested were negative this study provides evidence to support this claim. More is 
said about the influence of diabetes related distress in the final chapter.  
 
As an independent construct, it was demonstrated that self-efficacy has a paramount 
role in health self-management. There is a long standing body of research connecting 
self-efficacy to health care behaviours and work in the diabetes field has also accorded 
recognition to it (Aalto et al., 2000; Aljasem at al., 2001; Bean et al., 2007; Griva et al., 
2000; Holman & Lorig, 2004; Johnston-Brooks et al., 2002; Sousa & Zauszniewski, 
2005; Williams & Bond, 2002). Many attest to the influence of a person’s optimism or 
pessimism  concerning  their  perceived  abilities  to  undertake  a  task  (Bandura,  1998; 
Boekaerts et al., 2005; Carver & Scheier, 2000; de Ridder & de Wit, 2006; Schwarzer & 
Fuchs, 1995) and the findings from the model testing in the present study verified what 
others have found in this regard. This study confirmed the strong correlation (p < .001) 
between belief in self-abilities to perform a specific action and the self-regulatory skills 
needed  to  enact  behaviours.  Specifically,  those  with  higher  self-efficacy  were  more 
likely to be self-regulated than those with lower self-efficacy. Furthermore, the model 
demonstrated the intermediary role self-efficacy has on mediating the effect of other 
factors  on  self-regulation  and  self-management.  In  particular,  for  type  2  cases,  it 
mediated  the  effect  of  self-determination  support  by  health  care  professionals  and 
distress (previously mentioned). Conversely, in type 1 cases it did not appear to mediate 
SDShcp, nonetheless it was associated with age and distress. Other researchers have 
demonstrated the mediator role of self-efficacy (Xu et al., 2008). In particular, these 
researchers  noted  social  support  and  knowledge  had  some  influence  on  self-
management  through  self-efficacy,  although  mediation  testing  is  not  specifically 
reported. The mediation relationship between some variables and self-efficacy in the 
context of self-management is less well understood and is discussed more in the final 
chapter. 
 
Age was one other personal trait that had some influence on self-management. In the 
type  2  model  it  was  seen  to  impact  on  illness  representations  formed  (p  =  .010), 
although when the illness representation construct was removed from the model it was 
no longer influential. In earlier analyses it was shown that illness representations held 
by older people were significantly different to younger age groups. In this group the  
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consequences, identity of the disease and emotional impact was considered worse and 
less  personal  control  over  diabetes  was  apparent.  Others  have  confirmed  this 
relationship (Glasgow et al., 1997; Nouwen et al., 2008). In type 1 cases, age had some 
influence on diabetes management self-efficacy; although in the model the path was 
insignificant.  Nevertheless,  it  perhaps  adds  support  to  the  claim  of  Purdie  and 
McCrindle (2002) that advancing age lessens the abilities required for self-regulation. 
Therefore, it is concluded from the model testing that whilst age has some role to play 
in self-management, it is not a major predictor.  
 
Diabetes Traits 
In the model testing phase, disease traits was represented by a composite score derived 
from data indicative of therapeutic management complexity, presence of co-morbidities 
and  duration  of  diabetes.  In  the  type  2  model  diabetes  traits  influenced  both  self-
regulation (p < .026) and illness representations (p = .004), whilst in the type 1 model 
diabetes  self-management  behaviours  were  directly  affected  by  these  disease 
characteristics (p = .003). Surprisingly little evidence on how disease characteristics 
operate in self-management models is available. There are some who have found that 
co-morbidities (Glasgow & Eakin, 2000) and duration of diabetes (Aljasem et al., 2001; 
Xu et al., 2008) are particularly influential in self-management. However, in regards to 
the latter finding, the self-management behaviour considered was adjusting insulin in 
type 2 diabetes management, which is more likely to be a therapeutic option in the later 
stages of the disease and therefore not necessarily indicative of a relationship in general 
between duration of the condition and self-management. This model shows that self-
management  cannot  be  considered  without  due  attention  to  the  disease  and  its 
complexity. 
 
Socio-environment Context 
Marital (p < .042) and socio-economic status (p = .074) had some influence on self-
management; although the latter factor was not statistically significant. Furthermore, the 
influence of these factors as predictors was evident only in the type 1 model and only on 
the self-management behaviours. With regards to marital status and self-management 
behaviours it was noted in earlier analyses that widowed people and married people 
undertook self-management behaviours more readily than those who were not married. 
There is plenty of evidence to indicate that support from significant others improves  
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self-management (Aalto et al., 2000; Armour et al., 2005; Glasgow, 1999; Nagelkerk et 
al., 2006; Peyrot, 1999; Peyrot et al., 1999; Skinner, & Hampson, 1998; Tang et al., 
2008; Toljamo & Hentinen, 2001b; Weinger & Lee, 2006). However, in the present 
study widowers appeared to self-manage better than other people living alone. This 
contradicts evidence provided by Toljamo and Hentinen (2001b) showing people living 
alone were less likely to maintain self-management behaviours; although they noted that 
older people felt they had more peer support than younger people. The apparent lack of 
substantiated through SEM for the influence of socio-environmental factors on self-
management is discussed in the final chapter. 
 
Health Context 
Whilst  self-efficacy  had  a  direct  effect  on  self-regulation,  so  too  did  other  factors 
investigated in the model. For example, SDShcp was influential in type 1 (p < .039) and 
type 2 (p < .020) cases, whilst LOCdr (p < .001) was significant in type 2 cases. Of the 
two health context related factors, locus of control is more widely researched and is 
discussed first.  
 
From results presented in Chapter 6 the leading role that doctors have in controlling 
health care was made evident and is validated in the model for type 2 diabetes. Type 2 
diabetes typically occurs in mid to late life and the results indicate that middle aged and 
older people in comparison to younger people were more likely to rely on doctors to 
make health care decisions for them; a situation found by others (Hayes, et al., 2000; 
Peyrot & Rubin, 1994). This dependency may in part be accounted for by the nature of 
health care most probably experienced by this age group, where decisions concerning 
health care strongly reside with the doctor and not the individual with the condition. 
Conversely,  for  those  with  type  1,  the  model  indicates  that  locus  of  control  by  an 
external source is not a predictor. This may be attributed to the need for greater self-
reliance in meeting daily challenges associated with this form of diabetes.  
 
For  both  type  1  and  type  2  self-determination  support  provided  by  health  care 
professionals has a significant role in self-management capacity. It had a direct effect on 
self-regulation  and  in  type  2  it  also  influenced  self-regulation  through  diabetes 
management self-efficacy (p < .001). Although it does not appear to have been tested in 
models  of  self-management,  others  have  found  that  where  SDShcp  is  supported  
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glycaemic targets improve (Williams, Freedman, et al., 1998; Williams et al., 2004) and 
improvements to physical health, mental health and medication adherence are noted 
(Williams et al., 2000). Little work has been done in this area and given its statistical 
significance for all people with diabetes it is addressed further in Chapter 9. 
 
One  further  health  context  indicator  included  in  model  testing  was  health  service 
support, which considered support from such things as DiabetesWA, diabetes support 
groups, as well as health professional access and diabetes education exposure. These 
factors  appear  to  influence  the  illness  representations  held  by  people  with  type  2 
diabetes.  Earlier  analysis  established  that  diabetes  self-management  education  was 
associated with less problematic illness representations, presumably because education 
was  able  to  provide  a  more  balanced  perspective  of  the  disease  and  current 
management. A further explanation is proffered by Heisler (2007) who suggests it is the 
peer  support  between  those  with  a  similar  medical  condition  that  is  advantageous. 
Conversely, membership of DiabetesWA was associated with more problematic illness 
representations.  Presumably  the  latter  situation  occurred  either  because  people  with 
greater difficulties with the condition sought assistance from DiabetesWA or members 
were more aware of the disease and its potential to impact adversely on their life. Health 
service support, in the form it was assessed in this study, appeared to have little effect 
on self-management in those with type 1. Moreover, given the effect on self-efficacy 
gained through vicarious learning proposed by Bandura (1998) some influence of HSS 
on  self-efficacy  was  anticipated;  however,  this  was  not  established  in  either  the 
preliminary analyses or structural equation modelling. It may well be that current health 
practices do not facilitate vicarious learning. 
 
 
Structural Constructs within the Model of Self-Management 
Structural  equation  modelling  confirmed  two  different  models  of  diabetes  self-
management for type 1 and type 2 diabetes, see Figure 8.14. Furthermore, even with the 
removal of the construct illness representation two distinct models were still evident. 
 
The findings on illness representations were contentious. Generally, the path between 
illness representations and the goal setting, appraisal and coping strategies inherent in 
self-regulation, was not significant. The influence of illness representations was seen to  
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be stronger in the type 2 (p = .068) in contrast to the type 1 (p = .729) model. Multiple 
studies have confirmed the link between illness representations and diabetes self-care 
behaviours in both type 2 (Glasgow et al., 1997; Jayne & Rankin, 2001; Lawson et al., 
2007; Watkins et al., 2000; Xu, et al., 2008) and type 1 diabetes (Nouwen et al., 2008; 
Skinner et al., 2002; Watkins, et al., 2000). Studies concerning illness representations 
and  type  1  have  been  conducted  in  the  main  with  adolescents,  and  illness 
representations have been shown to be proximal determinants of self-care behaviours 
(Nouwen et al., 2008; et al., 2002). The present study involved adults of all ages with 
type 1 diabetes and therefore, findings from studies involving the young person with 
type 1 may not translate to the older adult with type 1; although, a study by Watkins et 
al. (2000) did involve adults and supported illness representations as predictors for self-
care.  
 
Type 2  Type 1 
Illness representations included 
   
 
 
 
 
 
 
 
 
 
Illness representations excluded 
   
 
 
 
 
 
 
 
 
Figure 8.14: Structural models for people with type 1 and type 2 diabetes 
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The  lack  of  support  for  illness  representations  being  a  driving  force  for  self-
management  behaviours  may  be  accounted  for  by  the  complexity  of  the  statistical 
testing used in the present study, which was able to account for all variables and their 
interrelationships in an integrated model. Generally, other studies have used statistical 
methods  that  have  not  been  able  to  test  the  impact  of  multiple  factors  and  their 
interrelationships  to  the  same  degree.  Further,  the  abridged  version  of  the  illness 
perception questionnaire may have been problematic. One regional study conducted in 
New Zealand, explored illness representations held by New Zealanders from European, 
Asian and Pacific  Islands’ backgrounds  and found that illness perceptions  were not 
consistently related to self-care behaviours (Bean, et al., 2007). It used the BIPQ used in 
this study and found that no one dimension was consistently related to self-management 
practice. It is possible that the brief version of the illness perception questionnaire limits 
the meaningfulness of the data obtained and the clustering of the dimensions into one 
composite factor for the SEM analysis used in this study compounded the situation. 
Although Vaughan et al. (2003) state that illness representation encompass the sum of 
the dimensions, Weinman et al. (1996) stress each dimension can operate discretely, 
thus having its own effect on coping and outcomes. It was not possible to account for 
the separate dimensions of representations in the modelling phase of the study. More is 
said on this matter in the final chapter 
 
 
CHAPTER SUMMARY 
 
This chapter presented the findings of structural equation modelling for two study groups. 
Study one involved cases with type 2 diabetes, whilst study two pertained to type 1 cases. 
The modelling supported two different models to explain self-management in the two 
common forms of diabetes. 
 
The predictors of self-regulation for people with type 2 diabetes include the combination 
of diabetes management self-efficacy, diabetes distress (mediated through self-efficacy) , 
diabetes traits, locus of control by doctors and self-determination support by health care 
professionals (partially mediated through DMSE). For people with type 1 diabetes, self-
determination support by  health care professionals,  diabetes management  self-efficacy 
and diabetes distress remain pertinent, but also to a lesser extent age mediated through  
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self-efficacy  influenced  self-regulation.  The  performance  of  diabetes  self-management 
behaviours was influenced by self-regulatory skills for people with type 2 diabetes, whilst 
in cases with type 1 the role of self-regulation was less clear and variables such as marital 
status, diabetes traits, diabetes distress and to a lesser extent socio-economic status had a 
direct  influence  of  self-management  behaviours.  Principally  the  role  of  illness 
representations appears to have little influence on diabetes self-management in type 1 
diabetes and whilst more prominent in type 2 it remains contentious. The implications of 
these findings are discussed in the subsequent chapter. 
 
Score 
1 – Cannot do at 
all 
4 – Certainly can 
do   
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CHAPTER OVERVIEW 
 
This chapter draws the thesis to a close; in it the conceptual model underpinning the 
study  is  re-examined.  To  address  the  research  objectives  of  the  study  a  variety  of 
univariate and multivariate analyses was applied to determine individual determinants, 
theoretical  constructs  and  their  interrelationships  for  further  exploration  in  an 
integrative  model,  tested  using  structural  equation  modelling.  These  findings  were 
presented and discussed in Chapters 6, 7 and 8. In this chapter, the model constructed 
and established in the study is discussed with respect to its application to people with 
either type 1 or type 2 diabetes and the determinants for self-management in diabetes 
explored in light of other empirical evidence. Aspects of the study that are important in 
adding to the understanding of diabetes self-management are flagged throughout the 
discussion. The implications of the study are discussed, particularly as they pertain to 
the contribution the study makes to health-related self-management theory and clinical 
care. The strengths and limitations of the study are detailed with reference to conceptual 
and  methodological  issues.  Recommendations  for  future  research  are  made  and  the 
chapter concludes with closing comments. First a summary of the study is presented to 
synthesise the work to this point in the dissertation. 
 
 
STUDY SUMMARY 
 
The purpose of the study was to develop and substantiate a comprehensive conceptual 
model  of  diabetes  self-management.  The  rationale  for  this  research  was  outlined  in 
Chapter 1, where it was established that diabetes, like other chronic health conditions, 
necessitates regulatory behaviour on the part of the individual to self-manage the rigours 
associated with the condition. The need for this study arose for several reasons. First, 
for the person with diabetes, diagnosis eventuates in mounting requirements for self-
management in order to normalise blood glucose levels and prevent, delay or manage 
diabetes-related complications and co-morbidities. The chronic nature of diabetes means 
that the affected individual can expect to deal with the condition for the rest of their 
lives (Creer, 2000). Yet the complexity of what constitutes self-management has not 
been  fully  understood  and  the  determinants  for  self-management  and  their 
interrelationships  have not  been made  explicit. Second,  until  recently  health service   
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support for self-management has in the main, been unresponsive and ineffective (Chew 
& Van Der Weyden, 2003). Despite the recognition accorded to community and health 
contexts  in  Wagner’s  Chronic  Care  Model  (Wagner,  1998)  there  is  little  empirical 
evidence on what specific aspects of these contexts influence self-management or the 
relative importance of these contexts in diabetes self-management. Given the national 
and  global  rise  of  life-style  related  health  conditions  like  diabetes  (AIHW,  2005c; 
WHO, 2008a) the need for the study was deemed imperative to provide guidance on 
how health care systems can better respond to the challenges associated with chronic 
disease. Third, diabetes is not a single condition; the two main types - type 1 and type 2 
-  are  marked  by  differences  in  pathophysiology,  presentations  and  management 
requirements (AIHW, 2002a, 2002b, 2008a; WHO, 2007). What has been missing is a 
comprehensive,  integrated  understanding  of  what  is  critical  for  self-management  of 
these two types in adults living with these conditions.  
 
To address deficiencies in what self-management entails, the researcher argued that a 
rethink of the theoretical evidence underpinning health-related self-management models 
was necessary. Although health self-management models have been proposed, generally 
they  lack  a  cogent  self-regulatory  framework.  Most  of  the  proposed  models  have 
accounted  for  well-established  constructs,  such  as  self-efficacy,  locus  of  control  or, 
more recently, illness representations, but invariably each is considered in isolation to 
the other based on the theory substantiating the chosen model. Hence, for example, the 
construct of self-efficacy derived from social learning theory has not been integrated 
into a model with illness representations, with its origins from self-regulation theory. In 
the field of self-regulation it has been noted that there is a tendency for researchers to 
align with one field or branch of a theoretical discipline and as a consequence of this 
exclusivity  research  has  lacked  the  scope  to  contribute  to  broader  conceptual  and 
methodological dialogue. Further, similar constructs have arisen that duplicate existing 
ones  distinguished  in  other  theories  (Boekaerts  et  al.,  2005;  Cervone,  et  al.,  2006; 
Zeidner  et  al.,  2000).  This  research  proposed  that  several  well-grounded  fields  of 
theoretical  study  have  provided  substantive  evidence  concerning  factors  that 
undoubtedly have an association with self-management, however, on their own they 
have  been  insufficient  to  comprehensively  account  for  diabetes  self-management. 
Accordingly, the researcher developed a conceptual model which was  unique in the 
juxtaposition of socio-cognitive and self-regulation dimensions, in order to provide a   
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more integrative framework for understanding diabetes self-management (illustrated in 
Chapter 4, Figure 4.5). The model hypothesised that self-management transpires when 
determinants  of  self-management  influence  illness  representation  and  self-efficacy, 
which inform self-regulatory processes, which in turn affect the undertaking of diabetes 
self-management behaviours. An integrated model like this had not been applied within 
an Australian context and there is scant evidence of such models internationally. 
 
A further defining characteristic of the model was the focus accorded to the individual 
and the milieu in which they live, as well as the determinants from this environment that 
can affect self-management. Since Bandura’s (1986) work on social learning theory, the 
self-regulatory  literature  has  increasingly  recognised  interrelationships  between  the 
person,  behaviour  and  environment  (Matthews  et  al.,  2000;  Zimmerman,  2000),  a 
supposition also affirmed in the diabetes field (Funnell & Anderson, 2003a, 2003b), but 
with limited empirical defence. Thus, the study model conceptualised self-regulatory 
processes operating within a social context, accounting for an extensive array of diverse 
factors,  such  as  marital  status  and  residential  location.  Moreover,  the  researcher 
believed the health care environment, like the social environment, has the potential to 
impact on self-management, but many of its features were relatively unexplored. Hence, 
variables operating within the health care context were added to the conceptual model. 
These  factors  included  membership  of  support  organisation  and  receipt  of  self-
management education. There is some evidence to suggest that health care professionals 
may moderate coping behaviours in people with diabetes (Leventhal & Mora, 2005), 
and therefore such factors as health professional access and self-determination support 
by health care professionals were integrated into the model.  
 
Whilst it was believed that the inclusion of social and health factors may account for 
some of the broader contextual determinants for self-management, it was also deemed 
necessary to incorporate other more specific factors, such as disease-related traits and 
personal characteristics. Apart from general personal demographics, such as age and 
gender, two constructs have been validated by others in the diabetes field, self-efficacy 
and locus of control (Aalto et al., 2000; Aljasem et al., 2001; Bean et al., 2007; Griva et 
al., 2000; Hampson et al., 2000; Holman & Lorig, 2004; Johnston-Brooks et al., 2002; 
O’Hea  et  al.  2005,  2009;  Williams  &  Bond,  2002),  and  as  a  consequence  were 
incorporated as complimentary expectancies  within  the model. One further personal   
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trait was deemed critical to the investigation. A person’s emotional state as a response 
to diabetes was empirically tested given the literature attesting to the high levels of 
emotional distress in people with diabetes (Aalto et al., 2000; AADE, 2002; Fisher et 
al., 2007; Funnell, 2006; Funnell & Siminerio, 2004; Jerant et al., 2005; Penckofer et 
al., 2007; Peyrot, 1999; Polonsky et al., 2005; Rubin et al., 2006; Skovlund & Peyrot, 
2005;  Weinger &  Lee,  2006). Of relevance to  the present  research, diabetes-related 
distress  in  the  Australian  diabetes  population  was  confirmed  in  the  DAWN  study 
(Rutherford et al., 2004), moreover a relationship between distress and poor diabetes 
self-management outcomes exists (Colagiuri, 2004; Peyrot et al., 2005; Peyrot et al., 
2006; Skovlund. 2004; Skovlund & Peyrot, 2005). In line with this conclusive evidence, 
the  researcher  integrated  diabetes-related  distress  into  the  conceptual  model  and 
provided  the  opportunity  to  examine  distress  in  combination  with  other  potential 
determinants for its direct effect on self-regulatory strategies. In particular, the study 
explored the relationship between distress and self-efficacy. Bandura (1998) linked the 
presence of distress to self-efficacy, however, in the diabetes field the two factors have 
not been studied together within a self-regulatory framework and thus the present study 
distinguishes itself from others. 
 
Based on available evidence pertaining to determinants of self-management the model 
was structured to include potential determinants, contextual, personal or disease related. 
In the model these determinants are depicted within a framework of four pillars of self-
management  support.  These  support  pillars  are  identified  as:  personal  attributes, 
disease-related traits, socio-environmental context and health context.  
 
The comprehensive integrated model summarised thus far was tested using advanced 
multivariate techniques to account for the dynamic nature of self-management within a 
self-regulatory and multi-determinant context. In the diabetes field others have indicated 
studies  of this  nature are warranted; Whittemore (2000) advocated model  testing to 
ascertain  associations  between  variables  and  self-management,  whilst  the  American 
Association of Diabetes Educators (Nettles, 1999) specifically highlighted the need for 
studies to identify personal, socio-environmental and health care context mediators and 
moderators.  Subsequently,  the  following  research  objectives  were  posed:  identify 
determinants that are associated with diabetes self-management behaviours; ascertain 
the interrelationship amongst self-efficacy, illness representations, self-regulation and   
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self-management behaviours, and determine the requirements for self-management in 
persons with type 1 and type 2 diabetes. 
 
To  investigate  these  research  objectives,  the  study  used  a  non-experimental,  cross-
sectional  design involving  a convenience sample of adults  diagnosed  with  diabetes, 
residing in Western Australia. Ten thousand people were invited to be a part of the 
study through the DiabetesWA organisation, the National Diabetes Services Scheme 
and  diabetes-related  support  groups;  1023  (10.2%)  responded.  A  large  purpose-
designed  survey,  “Well  being  of  people  living  with  diabetes:  2007  survey”,  was 
constructed  using  seven  validated  and  reliable  scales  to  assess  elements  of  the 
conceptual  model  advanced  for  the  study  (presented  in  Chapter  4,  Figure  4.11). 
Following univariate and multivariate analyses to explore model variables, structural 
equation modelling was used to test models. Through this process the distinguishable 
characteristics of the model were identified as they pertained to type 1 and type 2. In 
this regard this study has added to the empirical evidence. 
 
The first phase of the analysis employed in this study discerned associations between 
determinants  and  diabetes  self-management  behaviours  to  address  the  first  research 
objective. At this stage the analysis considered only two-way interactions between a 
potential  determinant  and  any  one  of  the  four  self-management  behaviours  (health 
eating,  being  active,  taking  medications  and  self-monitoring  of  blood  glucose).  Its 
purpose was twofold; firstly to identify potential predictors for inclusion in the model 
testing phase and secondly to enrich the evidence gained in the model testing phase of 
the study. It is evident from results presented in Chapters 6 and 7 that multiple factors 
from each of the four categories of determinants were associated with diabetes self-
management  and  thus  provided  support  for  the  conceptual  model  proposed  for  the 
study.  This  approach  to  studying  diabetes  self-management  prevails  in  existing 
literature and this study has advanced work in the field by using statistical techniques to 
gain  insight  into  the  interrelationship  between  these  variables  to  determine  critical 
predictors of success. 
 
With the conceptual pillars validated the second phase of the analysis considered the 
inner constructs and their interrelationships and thus addressed objective 2. Firstly, self-
efficacy and its relationships with the other model constructs were explored. The role of   
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self-efficacy in diabetes self-management has been extensively researched (Aalto et al., 
2000; Aljasem et al., 2001; Bean et al., 2007; Cherrington et al. 2010; Griva et al., 2000; 
Holman & Lorig, 2004; Johnston-Brooks et al., 2002; O’Hea et al., 2009; Sousa & 
Zauszniewski,  2005;  Williams  &  Bond,  2002;  Xu  et  al.,  2008)  and  it  was  not 
unexpected  that  the  present  study  confirmed  this  body  of  evidence.  A  positive 
correlation  existed  between  diabetes  management  self-efficacy  and  self-management 
behaviours:  healthy  eating  (p  <.001),  being  active  (p  <.001)  and  self-monitoring  of 
blood glucose (p =.001). The interrelationship between self-efficacy and self-regulation 
is  less  well  established  in  the  literature  and  little  is  specifically  mentioned  in  the 
diabetes field. Higher self-efficacy is generally considered to be related to the regulatory 
aspects of goal setting and coping (Boekaerts et al., 2005; de Ridder & de Wit, 2006, 
Sheeran et al., 2006). In the present study, results showed that the relationship between 
self-efficacy and self-regulation was strong and supported the structural path linking 
these two constructs. In particular, goal setting regulatory strategies were strong (p < 
.001)  and  the  appraisal  and  coping  self-regulatory  strategies  whilst  more  moderate, 
nevertheless were statically significant (p < .001). The potential for self-efficacy to be 
associated with illness representations was tested; however, support for a path in the 
model  testing  was  weak  and  as  structural  equation  modelling  later  confirmed,  not 
relevant.  
 
Further  analysis  explored  the  relationship  between  illness  representation  and  self-
regulatory behaviours. Analyses demonstrated illness representations were associated 
with  the  appraisal  aspect  of  self-regulation,  although  the  correlation  was  small  (p 
<.001), and goal setting and attainment, which was stronger (p <.001). Some concern 
was raised at this point given the small correlation, but reserved for validation in the 
model testing phase.  
 
Finally, the statistical testing established relationships between self-regulation measures 
and  self-management  behaviours.  Small  positive  correlations  were  noted  between 
measures  of  these  two  constructs.  The  appraisal  component  of  self-regulation  was 
correlated with dietary self-management behaviours (p <.001), activity behaviours (p 
<.001) and SMBG (p =.002), but not with taking medications. Whilst the goal setting 
and achievement component of self-regulation was explored moderate correlations were   
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seen with dietary and activity behaviours (p <.001), although not with SMBG or taking 
medications.  
 
Based on the findings from the analysis addressing the first two research objectives of 
the study it was concluded that the conceptual model could provide the framework to 
explore self-management more comprehensively using advanced statistical modelling 
techniques. The discussion that follows specifically attends to the purpose of the study, 
which was to develop and substantiate a conceptual model of diabetes self-management. 
The findings presented in Chapter 8 from structural equation modelling are explored in 
light of evidence from other researchers and that gained in the present study. Through 
this  examination  the  constructs  and  their  interrelationships,  and  determinants  are 
scrutinised  in  order  to  gain  a  more  comprehensive  understanding  of  diabetes  self-
management.  Firstly  the  model  itself  is  explored,  followed  by  consideration  of  the 
determinants. 
 
 
INTEGRATIVE MODEL OF DIABETES SELF-MANAGEMENT  
 
The major findings from the empirical testing endorsed the value of an integrated model 
in understanding diabetes self-management. As shown in Figure 9.1 the proposed four 
broad  determinants  were  upheld,  although  model  testing  established  that  socio-
environment  context  was  of  lesser  importance  as  a  predictor  than  the  other  three 
determinants.  The  socio-environment  context  was  shown  to  be  relevant  to  type  1 
diabetes  self-management  only  and  thus  the  arrow  of  influence  is  now  depicted  in 
dashed lines in the model.    
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Original conceptual model 
 
Modified conceptual model 
Figure 9.1: Adjusted conceptual model  
 
Whilst the case for the inclusion of socio-environmental contextual factors in chronic 
disease self-management has been levied by several researchers (Cameron & Leventhal, 
2003; Jackson et al., 2000; Leventhal et al., 2003), this study showed that this category   
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of determinants had little predictive role to play in the management of the disease once 
it is established. Thus it could be concluded from the structural equation modelling that 
irrespective of someone’s circumstances, self-management is attainable, although, as 
shown in the first two research results chapters, several factors from this determinant 
demonstrated  some  influence  on  the  various  components  of  the  model  when  tested 
separately and therefore it would be remiss to claim these factors were ineffectual in 
supporting self-management. These factors are discussed later in this chapter.  
 
A further significant modification to the conceptual model resulted when the analysis 
involving illness representations was considered. Prior to this study the collective illness 
representations  (pertaining  to  diabetes)  held  by  Australia  people,  were  yet  to  be 
substantiated. This study is a first in this area. What transpired from the present study 
was the distinction between the illness representations held by those with type 1 and 
type 2 diabetes. As discussed in Chapter 6, people with type 2 diabetes believed they 
had more symptoms and the consequences of the disease were greater. Moreover, they 
reported  understanding  their  condition  less  than  those  with  type  1,  and  were  more 
emotional and concerned about the disease. Given type 1 and 2 are different conditions, 
with  differing  aetiology,  presentations  and  management  requirements,  it  was  not 
unexpected to find differences, although it was anticipated those with type 1 would have 
more severe illness representations. It may be that the understanding, reported as less in 
the type 2 group, was the major driver of the illness representations formed. Likewise, 
the greater understanding reported by people with type 1 allowed them to hold informed 
representations  and  therefore  representations  had  a  lesser  role  to  play  in  self-
management. However, few researchers have studied adults with type 1 across the adult 
life span and where it has occurred the sample size has been small. For example, in the 
Lange  and  Piette  (2006)  study  there  were  only  39  adult  participants  with  type  1, 
compared to 204 in the present study. Also, as noted by Skinner et al. (2002), whose 
study is one of the few investigating illness perceptions in adults with type 1 (albeit 
young adults aged 12 to 38 years of age), increasing age was associated with greater 
perceived impact of diabetes on life and health. Thus, in the present study a further 
explanation for the difference in illness perception may be due to the typically older age 
of those with type 2 diabetes. The study of personal models originated from work with 
cultural  groups  and  much  of  the  work  in  the  field  concerns  the  differences  in 
representations held by these groups (Barnes et al., 2004; Bean et al., 2007; Chesla et   
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al., 2000; Heuer & Lausch, 2006; Hjelm et al., 2004; Jayne & Rankin, 2001; Lai et al., 
2005;  Lange  &  Piette,  2006;  Meetoo  &  Meetoo,  2005).  Ethnicity  and  illness 
representations was not the focus of the present study, however, there was evidence to 
suggest  that  people  originating  from  Africa  or  Asia  nations  held  less  strong 
representations  than  people  from  the  Oceania  region,  Europe  and  North  America. 
Therefore, in some cultural groups illness representations may have a greater role to 
play in diabetes self-management. Furthermore, validation studies using the relatively 
new Brief Illness Perception Questionnaire, involved people with type 2 diabetes and 
other chronic conditions and not type 1 diabetes (Broadbent et al., 2006). Thus further 
investigation of illness representations in adults with type 1 diabetes is warranted. 
 
Findings  from  the  structural  equation  modelling  suggest  the  place  of  illness 
representations in diabetes self-management is debatable; in particular its role in type 1 
diabetes  self-management  was  not  established;  whilst  its  effect  in  type  2  appeared 
minimal. Hence, in the conceptual model shown in the lower half of Figure 9.1, the 
arrow representing the pattern of influence of illness representation on self-regulation is 
now represented by dashed lines. Earlier analysis showed relationships exist between 
illness  representations  and  various  factors  within  the  four  determinants;  specifically 
these  were  personal  traits  -  age;  diabetes  traits  -  type  of  diabetes,  its  duration, 
management  and  the  presence  of  co-morbidities;  socio-environment  context  -  work 
status, culture and diabetes-related finances, and health context - attendance at diabetes 
education sessions and membership of DiabetesWA. However, once tested within the 
framework of an integrated model using advanced statistical techniques, it seems other 
constructs are more salient predictors of self-management. In the preliminary analysis 
the association between illness representations and self-efficacy was weak and at this 
point it was suspected the relationship between the two could be nebulous. Few studies 
have assessed the relationship between these  constructs  within the diabetes context, 
most likely because of the newness of the field of personal models and its ensuing 
testing  in  diabetes  self-management.  One  recent  study  which  found  a  similar  low 
association between illness representations and self-efficacy recommended viewing the 
two constructs as discreet entities in model testing (Nouwen et al., 2008). However, the 
present  study  has  shown  that even when these constructs  are  considered  separately, 
illness  representations  remain  of  lesser  magnitude  than  self-efficacy  for  predicting 
diabetes self-management. Two other studies conducted recently provide evidence to   
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support  the  need  to  question  the  strength  of  illness  representations  as  predictors  of 
diabetes self-management behaviours; one study occurred in the southern hemisphere, 
involving  New  Zealanders  from  European,  Asian  and  Pacific  Islands’  backgrounds 
(Bean et al., 2007) and the second investigation happened in China (Xu et al., 2008). 
The former study used the same instrument to assess illness representations (BIPQ) as 
the present study, whilst the latter used structural equation modelling to investigate the 
validity of its model.  
 
The  relationship  between  illness  representation  and  other  constructs  was  also 
contestable. The association with self-regulation, whilst stronger than that seen with 
self-efficacy,  was  not  convincing.  For  example,  the  correlation  between  illness 
representations  and  the  goal  setting  component  was  moderate,  whilst  only  a  weak 
correlation  was  noted  with  the  appraisal/coping  component.  Moreover,  it  was  the 
cognitive element of illness representations that demonstrated stronger associations to 
goal setting; the emotional element appeared of little importance. However, this is in 
keeping with the proposition of Maes and Karoly (2005), who infer that goal setting is 
informed by the representation. In model testing these associations were not upheld. The 
present study is unique for its inclusion of self-regulatory process instruments and thus 
it is not possible to confirm or contest these findings. 
 
With regards to illness representations and self-management behaviours, the preliminary 
analyses suggested illness representations evoked an effect on undertaking all four self-
management behaviours, although notably more so  for diet and activity  behaviours. 
This finding confirmed what others have found in type 2 (Glasgow et al., 1997; Jayne & 
Rankin, 2001; Lawson et al., 2007; Watkins et al., 2000; Xu, et al., 2008) and type 1 
studies (Nouwen et al., 2008; Skinner et al., 2002; Watkins, et al., 2000). However, 
when illness representations and self-management behaviours were included for testing 
with  other  variables  in  an  integrated  model  the  present  study  showed  that  this 
relationship was of less consequence. Several reasons for this may exist; firstly, few 
studies have validated illness representations and self-management behaviours in adults 
with type 1 diabetes, Watkins et al. (2000) being the exception. Thus its inclusion in a 
type 1 model is not substantiated. Secondly, the brevity of the BIPQ may fail to fully 
assess the dimensions of illness representation, limiting the meaningfulness of the data 
obtained. Secondly, the composite score formed for the purposes of model testing from   
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the single item representing the various dimensions of illness representations may have 
further interfered with the assessment of this construct, as outlined in the last chapter. 
Finally, the instrument has not been used in studies within the Australian context and 
therefore illness representations may not be adequately assessed by it in this context. In 
conclusion, evidence from the present study shows that the predictive role of illness 
representations is not upheld in an integrated model and therefore the study findings 
undermine  the  philosophical  underpinnings  of  the  common  sense  model  of  self-
regulation; the significance of this finding for theory is discussed later in the chapter. 
 
The testing of the conceptual model for this study has provided valuable insight into the 
arrangement  of  determinants  and  self-regulatory  processes  essential  for  self-
management of diabetes. The need for an integrated model testing using sophisticated 
analytic techniques was critical for validity of the self-management model. Relatively 
few studies have investigated more integrated models and most have come to light since 
the present study was actioned. Whilst these studies were not as comprehensive as the 
current  study,  nevertheless  the  evidence  gained  in  the  present  study  advances  the 
findings in other studies to-date. One of the recent studies claimed it was the first to 
consider  two  theoretical  perspectives  -  common  sense  model  of  self-regulation  and 
socio-cognitive theory – and the impact of illness representations and self-efficacy on 
distress and self-care (Nouwen et al., 2008). The study involved 157 adolescents with 
type  1  diabetes  in  the  United  Kingdom  and  like  the  present  study  used  structural 
equation modelling. Unlike the present study, it assessed only the consequences and 
treatment effectiveness dimension of illness representations, the role diabetes distress 
had  as  an  independent  predictor  on  self-efficacy  or  illness  representations  was  not 
explored and neither did it account for determinants, other than age and gender, which 
may influence these variables. A second study, conducted in China with 201 people 
with type 2 diabetes, positioned self-efficacy, illness representations and knowledge as 
central constructs in a model predicting diabetes self-management (Xu et al., 2008). The 
study considered the influence of education, duration of disease, assistance from family 
and friends and provider-patient communication. Other factors - age, sex, marital status, 
employment, income, living arrangement, diabetes treatment and health insurance- were 
mentioned in the report of the study but do not appear to have been included in the SEM 
analysis. Both of these studies confirmed self-efficacy and illness representations were 
significant  independent  predictors  of  self-management  and  in  this  regard  are   
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inconsistent with the present study. However, both studies involved a smaller sample 
size and unlike the present study, neither was able to establish a measurement and a 
validation sample required for corroboration of the findings. Moreover, they did not 
assess self-regulation processes, which is a distinguishing characteristic of the present 
study. Nonetheless, these studies offer support to the present study for recognising the 
need  to  investigate  the  interaction  effect  of  constructs  inherent  to  self-management 
rather than establishing relationships in a linear testing, cause and effect type model that 
are not upheld when more stringent statistical testing is applied. 
 
Notably this study has shown understanding of self-management in a diabetes context is 
only possible if the determinants of self-management are explored comprehensively. 
Whilst  the  original  four  pillars  of  influence  are  retained  in  the  integrated  model  of 
diabetes  self-management  the  pattern  of  influence  of  each  of  these  determinants  is 
somewhat different across the types of diabetes; this is presented next.  
 
 
Model Matching - Type 1 and Type 2 
As  hypothesised,  the  interrelationships  between  the  determinants  and  constructs 
assessed in the study are different across the two types of diabetes. The conceptual 
model essentially held for both types of diabetes, although modifications were needed 
due to the lesser role of illness representations identified in testing than expected. What 
is notable is the parsimonious nature of the model for both types; rather fewer factors 
operate as predictors of self-management than anticipated (Figure 9.2).    
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Type 1 model 
 
Type 2 model 
Note: LOCdr = locus of control by doctors. SDShcp= self-determination support by health care 
providers.  
Figure 9.2: Comparison of type 1 and type 2 model  
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In brief, type 1 diabetes is an autoimmune disease that obliterates the beta cells in the 
pancreas responsible for producing insulin. Insulin is required for glucose metabolism 
and without daily endogenous insulin replacement therapy a person would not survive. 
Even with  insulin  replacement, blood  glucose levels  must be monitored and insulin 
dosage adjusted to match food intake and activity patterns several times a day. Thus the 
person with type 1 diabetes, although guided by health professional advice, must learn 
to manage the condition daily simply to survive. Hence, in the model the influence of 
locus of control by doctors as a health context factor was not significant, presumably 
because the intensive management requirements associated with type 1 require a more 
active daily self-manager and therefore care decisions cannot be left to doctors. In the 
Xu and colleagues (2008) Chinese study, people needing insulin therapy were more 
reliant on the doctor to manage their condition, however, in Australia, whilst the doctor 
remains the health professional that prescribes insulin and makes recommendations for 
its use, the individual can gain advice from other sources, for example, other health 
professionals (in China diabetes educators are scant), the NDSS and Diabetes Australia. 
This  may  account  for  the  influence  of  self-determination  support  by  health  care 
professionals on self-regulation, reinforcing the need for health care professionals to be 
autonomy  supportive,  enabling  the  individual  to  make  the  necessary  management 
decisions. In preliminary analysis autonomous internal control was found to be foremost 
for  people  with  type  1  diabetes  and  thus  is  congruent  with  what  is  argued  here. 
However, it should be noted that the internal locus of control measure was not retained 
in the type 1 model; presumably the self-regulation measure captured the individual’s 
self-control in health decisions.  
 
In contrast to type 1, type 2 diabetes, in the main, eventuates from lifestyle related 
factors  causing  a  relative  deficiency  in  insulin  and  insulin  resistance.  Glucose 
metabolism is affected, but its severity is less intense and management requirements far 
less  invasive.  Whilst  blood  glucose  should  be  monitored  several  times  a  week  and 
subsequent therapeutic adjustments made accordingly, the urgency and imperativeness 
is not the same as is the case with type 1 diabetes. In the main, the need to overcome the 
causative habitual behaviours presents the biggest challenge for the person with type 2. 
It appears people with type 2 diabetes are more reliant on the general practitioner for 
care requirements than that evident for those with type 1. In the beginning chapters of 
this thesis, models of health care were discussed and the move to more emancipated   
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care delivery highlighted. With the adoption of chronic care delivery models the person 
with the condition is considered central and more autonomous in the control pertaining 
to their health. Thus control of care by doctors in the type 2 group may diminish as the 
prevailing model changes and is therefore discussed further later in the implications 
section of the chapter. 
 
Notably, whilst the four determinants operating as pillars for self-management support 
were observed for type 1, in the case of type 2 diabetes, sources of support are reduced 
to a triadic interplay of selected personal attributes, diabetes traits and health context 
factors. It appears that factors within the socio-environment factors are less critical for 
managing  type  2,  whilst  in  type  1  cases  marital  status  and  to  some  extent  socio-
economic  factors  are  influential.  Results  from  earlier  analysis  suggest  the  greatest 
influence of marital status is on dietary and activity self-management behaviours, with 
married  people  more  likely  to  follow  health  eating  recommendations  and  activity 
recommendations than widowers. Hence the negative relationship evident in the model, 
given the dummy coding arrangement allocating the one category to widowers and zero 
to all other groups (explained in Chapter 8). As previously explained, type 1 diabetes 
requires  more intensive management and therefore socio-economic status  is  perhaps 
more of an issue for self-management in this group than for those with type 2. The 
implications  on  health  care  related  to  these  findings  are  presented  in  a  subsequent 
section. Despite claiming socio-environmental factors are insignificant; this refers to its 
predictive  role  only.  The  preliminary  analysis  showed  many  factors  in  the  socio-
environment are linked to self-management and therefore whilst their influence is less 
targeted they cannot be ignored. 
 
A further distinction across the two models is seen with their pattern of influence of 
determinant factors on the central constructs of the model. For example, self-efficacy 
influences  self-regulation  directly  in  each  model,  whilst  in  turn  self-efficacy  is 
influenced by diabetes distress in both types, and also self-determination support by 
health care professionals in the type 2 model. This re-emphasises the prominent role of 
health  care  professionals  in  type  2  diabetes  self-management  and  warrants  further 
comment later in this chapter. However, diabetes distress exerts an influence not only 
on self-efficacy, but also self-regulation and diabetes self-management behaviours in 
type 1. This may be due to the greater distress experienced in this group compared to   
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those with type 2 diabetes. Earlier analysis showed a statically significant difference in 
the level of distress between the types (p < .001), with people with type 1 reporting 
higher levels of distress across all four subscales assessing emotional burden, regime-
related distress, interpersonal distress and health care provider-related distress. In type 
1, other factors also had a direct effect on the diabetes self-management behaviours, 
whilst the influence on the behaviours in type 2 diabetes all occurred through self-
regulation. The interpretation from this could be that in the type 1 scenario despite 
people possessing the self-regulatory skills to self-manage the condition other factors 
influence whether the behaviours will be enacted.  
 
There is little evidence ascertaining the specifications of models of self-management in 
diabetes across types. Generally, researchers have conducted model testing on only one 
of the groups. One earlier investigation by Nowacek and colleagues (1990) explored the 
interaction between self-care behaviours and psychological / social adjustments, data 
was combined from both type 1 (n = 115) and type 2 (n = 105) cases after initial testing 
showed no differences in the model between these two groups. However, the number of 
cases in their study was much smaller and the constructs within it not as complex as the 
present study. Although the China study by Xu et al. (2008) did not test a model for 
type 1 and type 2, they did demonstrate a different model is needed for people with type 
2 diabetes who use insulin as part of management and those who use other forms of 
management.  Therefore,  it  is  logical  to  assume  models  for  the  two  main  types  of 
diabetes would be different and the present study substantiated that distinct models of 
self-management for type 1 and type 2 diabetes exist. 
 
 
Predictors of Diabetes Self-Management 
Provisional  analysis  involving  the  four  categories  of  determinants  led  to  the 
identification  of  multiple  factors  associated  with  the  diabetes  self-management 
behaviours, these are summarised in Table 9.1. Through this analysis valuable insight 
was gained into the myriad of factors having the potential to affect how someone self-
manages a condition like diabetes. In particular, the findings pertaining to factors related 
to the health context are novel, being relatively unexplored by others. Similarly, the 
diversity of factors explored within the socio-environment context and to a lesser extent 
the diabetes traits category adds to empirical evidence.    
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Table 9.1 
Determinants of diabetes self-management behaviours 
Determinants  Self-management behaviours 
P-value 
Personal attributes   
Age  <.05 - <.001 
Diabetes management self-efficacy  <.001 
Internal locus of control  <.05 
Diabetes-related distress  <.001 
Disease traits   
Diabetes type  <.001 
Diabetes duration  <.05 - <.01 
Glycaemic control  <.01 - <.001 
Co-morbidity index  <.05 - <.001 
Socio-environmental context   
Birthplace  <.01 
Migration date  <.01 
Primary language  <.05 
Marital status  <.01 
Diabetes costs hardship  <.01 - <.001 
Education  <.05 
Government financial support   <.001 
Employment status  <.01 - <.001 
Occupation  <.05 - <.01 
Residency location  <.05 
Health context   
Health care cover  <.05 
Currently receiving diabetes education   <.05 
Locus of control by doctor  <.05 - <.001 
Consultation with health care professionals  <.05 - <.001 
Member of NDSS  <.01 
Self-determination support by health care professionals  <.01 - <.001 
Member of DiabetesWA   <.01 
 
Whilst multiple factors  were  associated  with self-management behaviours few were 
predictors  of  diabetes  self-management  when  tested  further in  the  integrated model 
using more sophisticated statistics, as can be seen in Figure 9.2. All of the personal 
attributes,  with  the  exception  of  autonomous  /  internal  control,  were  significant 
predictors in the integrated model testing. Likewise for diabetes traits; in the SEM phase 
of the study three of the four diabetes traits shown in Table 9.2, other than type of 
diabetes, were combined to form an index indicative of disease complexity which was a 
predictor of self-management. However, remarkably few of the socio-environment and 
health context factors that were associated with diabetes self-management behaviours 
were predictors for self-management. The notable exceptions were self-determination   
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support by health care professionals for both types of diabetes, marital status and socio-
economic status (based on estimated diabetes related costs hardship) for type 1, and 
locus of control by doctors for type 2. In the main, the factors that were identified as 
predictors  in  the  model  demonstrated  strong  significant  association  (p  <  .001)  with 
diabetes self-management behaviours. The significant predictors are discussed next. 
 
Table 9.2 
Determinants of self-management 
Personal Attributes  Diabetes traits  Socio-environment 
context  Health context 
Age 
Self-efficacy 
Diabetes distress 
Disease complexity 
(duration of condition, 
therapeutic regime and 
co-morbidities) 
Marital status – type 1 
Socio-economic – type 1 
Self-determination 
support by health care 
providers 
Locus of control by 
doctors – type 2 
 
Diabetes distress 
One of the significant outcomes of the study was the substantiation of the prominence of 
psychological distress in people with diabetes. Specifically, model testing demonstrated 
the pivotal role emotional distress has on influencing self-management across both type 
1 and type 2 diabetes. Over the last decade or more, several researchers have heralded 
the need to better account for psychological well-being (Nowacek et al., 1990; Peyrot, 
1999; Polonsky et al., 2005) and this study convincingly emphasises why. The influence 
of distress was found to be substantial, having a negative impact on self-efficacy, illness 
representations in type 2 cases and, in type 1 cases, on self-regulation and the diabetes 
self-management behaviours themselves.  
 
Recent studies have attested to the commonality of psychological distress in people 
living with diabetes, with reports that as many as a third or more people experience 
marked  distress  (Funnell,  2006;  Funnell  &  Siminerio,  2004;  Rubin  et  al.,  2006; 
Skovlund & Peyrot, 2005). In particular, an Australian study has shown anxiety and 
stress to be more marked in people who have type 1 diabetes (Rutherford et al., 2004), 
which  was  also  substantiated  in  the  present  study  and  may  explain  the  pattern  of 
influence of distress in the type 1 model in contrast to the type 2 model. In the present 
study, psychological distress was attributed more to the emotional burden of living with 
diabetes than that attributed to the regime, interpersonal relationships and health care 
providers. Nevertheless, this study adds to other’s evidence confirming the effect of   
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emotional states on self-management capacity (AADE, 2002; Fisher et al., 2007; Jerant 
et al., 2005; Peyrot, 1999; Polonsky et al., 2005; Weinger & Lee, 2006).  
 
Undoubtedly, distress affects self-management and Bandura (1998) believes this occurs 
because in the presence of  distress the individual’s beliefs in their capacity to self-
manage are diminished. A study that explored the relationship between self-efficacy and 
depressive symptoms confirmed that self-efficacy mediates the effect of depression on 
glycaemic control, although in this small study the effect was only apparent in males 
(Cherrington et al., 2010) In the present study, model testing showed distress is wider-
reaching and may account for the lack of mediation seen in women in the Cherrington et 
al.  study.  Whilst  the  negative  association  between  distress  and  self-efficacy  was 
confirmed in both types of diabetes, distress in people with type 1 had a direct negative 
effect  on  the  occurrence  of  self-management  behaviours.  An  association  between 
distress and self-regulation was also evident in type 1 diabetes, although the relationship 
was noted to be positive; suggesting that increasing levels of distress may precipitate the 
enaction of self-regulatory skills. Others have suggested heightened emotional states 
can be responsible for instigating action (Carver, 2003; de Ridder & Kuijer, 2006; de 
Ridder et al., 2007; Maes & Gebhardt, 2000).  
 
Distress  also  influenced  the  formation  of  less  optimum  illness  representations  and 
although the role of illness representations in self-management was not convincingly 
supported in the present study, nevertheless it serves to illustrate the broad influence of 
distress. The importance of distress in self-management is discussed further in the next 
section on implications of the study. 
 
Self-efficacy 
The  case  for  self-efficacy  in  disease  self-management  explanatory  models  is 
unequivocal and this study recognises the centrality of it if self-management in diabetes 
is to be better understood. What this study specifically offers is insight into whether 
self-efficacy is sufficient on its own and if not what determinants are mediated by self-
efficacy. This study strongly refutes any claims that self-efficacy on its own can explain 
health  behaviours.  Some  suggestions  have  been  made  that  a  person’s  optimism  or 
pessimism  concerning  perceived  abilities  occurs  irrespective  of  situational  factors 
(Carver & Scheier, 2000; Sheeran et al., 2006). This study explicitly demonstrated that   
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this is not the case. Self-efficacy was predicted by several factors, such as levels of 
emotional distress,  age  (type 1 cases) and self-determination support by  health care 
professionals (type 2 cases). Thus this finding is more in keeping with the work of 
others  who  argue  that  factors  such  as  peer  pressure,  social  support  or  distress  can 
overwhelm  or  reinforce  beliefs  about  self-capacities  (de  Ridder  &  Kuijer,  2006; 
Schwarzer & Fuchs, 1995; Xu et al., 2008). Whilst only a few related factors were 
retained in the integrated model as independent predicators for self-efficacy, several 
other factors were noted for their relationship with self-efficacy. These were reported in 
Chapter 6 and included: disease characteristics, such as duration and complexity of the 
disease and, peer and social support gained through marital and work relationships. A 
further finding from this study shows that whilst self-efficacy has both a mediating role 
and  an  independent  role  in  diabetes  self-management,  it  is  not  a  mediator  for  all 
determinants  of  self-management.  Significantly,  diabetes  traits,  locus  of  control  by 
doctors  and  self-determination  support  by  health  care  professionals  operated 
independently to self-efficacy, having a direct effect on self-regulation itself. This is 
discussed further in the implications section. 
 
Self-determination support by health care providers 
This study has important implications for understanding the value of self-determination 
support from health professionals in people being able to self-manage their condition. 
The  instrument  used  to  assess  this  factor  was  a  modified  health  care  climate 
questionnaire.  The  items  gained  the  individual’s  perceptions  of  their  health  care 
provider’s  ability  to  support  self-determination,  thus  being  able  to  make  judgments 
about the autonomy supportiveness available in the health setting (Williams, Ryan & 
Deci, 2006). Self-determination support featured predominantly in both the type 1 and 
type  2  models,  with  a  direct  effect  on  self-regulation  and  for  people  with  type  2 
diabetes, on self-efficacy also. These findings are consistent with two particular studies 
that used self-determination theory as the theoretical frame for investigating the effect 
of autonomous  supportive health care providers on glycaemic  control.  Both  studies 
were  conducted  in  America;  therefore,  assessment  of  self-determination  support  by 
health care providers appears a first for an Australian study in the field of diabetes. The 
first, involving 128 adults with type 1 or type 2 diabetes, was based on a linear model 
and established the influence of perceptions of health providers’ support on motivation, 
which in turn had a direct effect on felt competence, which influenced glucose control   
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(Williams,  Freedman  &  Deci,  1998).  Felt  competence  was  postulated  to  be closely 
related to self-efficacy, specifically assessing participants’ competence to successfully 
manage  their  condition.  The  second,  investigated  the  autonomy  supportiveness  of 
clinical  practitioners  in  patient  activated  versus  passive  education  programmes  for 
people  with  type  2  diabetes  (n  =  159).  Structural  equation  modelling  was  used  to 
analyse data and supported the influence of autonomy support on competence and its 
impact on self-management behaviours, which was an addition in the second study 
(Williams et al., 2004). The direct effect of autonomous self-determination support on 
self-management  behaviours  was  not  assessed  and  neither  study  assessed  self-
regulation  as  an  intermediary  step  towards  diabetes  care  related  behaviours. 
Nonetheless,  both  studies  established  the  motivational  effect  of  self-determination 
support by health care providers. Thus it seems that in a client-centred environment 
where  people  with  diabetes  receive  guidance  and  choices  in  their  health  care, 
achievement of self-care behaviours is more likely and as Williams, Freedman and Deci 
(1998)  note,  it  is  the  autonomy  supportive  environment  that  is  likely  to  have  the 
greatest  impact  on  chronic  condition  self-management.  Whilst  Deci’s  work  in  self-
determination theory has perhaps fallen out of favour, the findings of the present study 
herald  its  importance  in  an  integrated  model  of  self-management;  it  is  therefore 
discussed further in the section on implications of the study. 
 
Locus of control  
Model testing confirmed an association between locus of control held by doctors and 
self-regulation. Control of this nature suggests the individual is more passive in care and 
reliant on doctor-directed health care decisions, and thus, philosophically incongruent 
with the internal control evident with self-determination support. Whilst this finding is 
surprising, as discussed in the previous chapter older models of health care delivery still 
dominate much of health care, and for many of the older people with type 2 diabetes 
this  approach  to  health  care  is  the  only  one  they  have  experienced  and  become 
accustomed to. However, the model shows that dependency alone is not sufficient to 
support self-management; it also requires individuals to feel they are provided with 
cognitive and emotional support to make choices in health care. 
 
Given the changing focus of health care delivery for chronic condition management, 
external locus of control may not feature in models of self-management in the future.   
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Whilst seen in the current population living with type 2, it is not apparent in people 
managing type 1. Others have alerted researchers to the weakness of locus of control as 
a predictor (Luszczynska & Schwarzer, 2005; Wallston, 1991, 2005b) and whilst it has 
been suggested that this is due in part to a failure to contemplate self-efficacy as a 
moderator  for  locus  of  control  (Wallston,  2005a)  or  the  non-use  of  advanced 
multivariate  analytical  techniques  to  discern  interrelationships  (Masters  &  Wallston, 
2005), this is clearly disproved in the present study. Locus of control continues to have 
a lesser part to play than self-efficacy. In support, a recent study, published after the 
present study was conducted, involved 109 Americans with type 2 diabetes and found in 
the  presence  of  higher  self-efficacy  locus  of  control  had  little  predictive  impact  on 
diabetes clinical outcomes (O’Hea et al., 2009).  
 
Other predictors 
Other  predictors,  such  as  the  complexity  of  diabetes,  age,  marital  status  and  socio-
economic  status  were  discussed  in  preceding  chapters.  The  latter  two  factors  were 
relevant to the type 1 model only, intimating the impact of managing the condition is 
more far reaching than it is for type 2 diabetes. Type 1 diabetes requires more medical-
related equipment to manage it and thus it was not surprising to find that health care 
cover,  membership  of  the  National  Diabetes  Supply  Scheme  and  membership  of 
DiabetesWA  were  all  significantly  associated  with  occurrences  of  self-management 
behaviours.  This  supports  claims  by  others  who  have  suggested  personal  financial 
resources do influence self-management (AADE, 2002; Jerant et al., 2005; NHPAC, 
2006a; Paterson, 2001; Simmons et al., 2007). 
 
Presumably because of the intensity of its management,  type 1 was associated with 
poorer quality of life ratings than that reported by people with type 2 diabetes. Likewise, 
spousal or significant other support more necessary for assisting with the rigours of self-
management of type 1. Work by several researchers has indicated the value of social 
support for self-management (Simmons et al., 2007; Tang et al., 2008; Willoughby et 
al., 2000). De Ridder et al. (2007) found that individuals with a chronic disease perceive 
their  spouses  to  be  cognisant  of  their  condition;  however,  this  did  not  translate  to 
positive effects on self-efficacy. In contrast, the present study showed marital status did 
influence self-efficacy, with those in de-facto relationships reporting lower self-efficacy   
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than married people and widowers; although this was not seen in the integrated model 
testing.  
 
 
IMPLICATIONS OF THE STUDY 
 
The conceptual model validated in this study and supporting analyses have substantially 
added  to  what  is  known  about  self-management  in  diabetes.  Greater  understanding 
positions health care to respond more appropriately to lessen the burden associated with 
chronic conditions. The present research has a number of implications affecting health 
policy, practices and theory; these are discussed next. 
 
 
Health Care Policy and Practice 
Chronic disease is at the forefront of the global public health agenda. The spiraling 
decline in a nations’ health as chronic disease escalates, threatens the capacity of health 
services. In Australia, type 2 diabetes is predicted to be the greatest disease burden by 
2023 (AIHW, 2010).  Furthermore, the WHO’s (2009) latest  report on global health 
risks  identifies  hypertension,  tobacco  use,  hyperglycaemia,  physical  inactivity,  and 
overweight  as  the  five  leading  threats  for  mortality  in  the  world;  all  of  which  are 
pertinent to diabetes and its associated morbidities. Evidence from the present study is 
useful  in  addressing the problem, in  particular  because factors associated with  self-
management and key predictors for success are identified.  
 
In Australia, policy direction related to the prevention and care of diabetes has been 
informed, amongst other things, by the “Australian National Chronic Disease Strategy” 
(NHPAC, 2006a) and the “Australian National Service Improvement Framework for 
Diabetes” (NHPAC, 2006b). Further, the Wagner’s Chronic Care Model has provided a 
framework for restructuring primary health care delivery. The Australian Government 
response  has  been  to  refocus  health  services  with  client-centred  care  and  self-
management as a key target (Council of Australian Governments, 2006). To enable this 
it  has  taken  unprecedented  action  towards  improving  the  availability  and 
appropriateness of health services positioned to manage chronic conditions. Significant, 
is the change to Medicare funded payments, principally channelled through the general   
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practitioner  (GP),  to  enable  improved  clinical  care  and  access  to  allied  health 
professionals.  Likewise,  across  the  states  and  territories  chronic  disease  self-
management plans have been actioned and a number of self-management programmes 
offered  by  governments,  community  organisations  and  health  insurance  companies. 
However,  there  remain  inconsistencies  in  what  is  being  offered  and  the  reach  and 
sustainability  of  many  programmes  threatened  (National  Evaluation  of  the  Sharing 
Health  Care  Initiative,  2005).  Access  to  much  of  these  services,  including  diabetes 
educators, is orchestrated through GP referral.  In the present study, despite diabetes 
educators being the recognised specialist in supporting essential health care behaviours 
(AADE, 2009; ADEA, 2008a), up to 25% of the participants reported never having had 
a consultation with a diabetes educator. Furthermore, a little over a third of participants 
(n = 326, 37%) had never attended a diabetes-related education programme. This is 
consistent with findings from an American study, which revealed even higher numbers 
of people (48%) had never accessed a diabetes educator (Strine et al., 2005). 
 
The national and local strategic directions taken thus far should be applauded; however, 
it  is  timely  to  consider  a  radical  shift  in  the  way  services  for  self-management  is 
provided.  The  evaluation  of  the  federal  government  funded  “Sharing  Health  Care 
Initiatives”  offers  insight  to  barriers  to  self-management  programmes  and  includes: 
transport difficulty, wait list for services provided by health professionals and difficulty 
meeting costs associated with health care (National Evaluation of the Sharing Health 
Care Initiative, 2005). Further, the evaluation identified that constraints on the general 
practitioner’s time were unlikely to position them as drivers in self-management.  
 
In consideration of the prevailing health circumstances and the evidence gleaned from 
this study it is recommended that an appropriate course of action could include:  
  The extension of government funding to enable self-management programmes to 
be taken to target groups to make them more accessible. Thus programmes could 
be  conducted  in  diverse  places,  for  example,  the  work  area,  Indigenous 
communities,  shopping  centres  and  residential  facilities.  In  the  present  study 
availability  issues  were  identified  as  a  barrier  to  attending  education 
programmes in 32% of the parctipants, with a further 27% indicating they were 
unaware of any in their locality.   
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  Programmes led by health professionals, such as diabetes educators, who have 
received training in self-management principles. This study showed the potential 
of self-management support from diabetes educators.  
  Availability  of  affordable  self-management  programmes,  subsidising 
programme costs to make programmes affordable to all. In the present study, 
20%  identified  costs  associated  with  attending  education  programmes  as  a 
barrier. 
  Greater  programme  input  by  allied  health,  for  example  dietitians  and 
psychologists  is  required.  The  diabetes  care  team  should  be  accessible  and 
specialised  health  professionals  need  to  be  involved  to  maximise  self-
management support (Aschner et al., 2007; Wagner et al., 1999). This study 
showed  that  22.5%  of  people  with  type  1  diabetes  and  18.6%  with  type  2 
diabetes had never seen a dietitian. Given dietary management is a cornerstone 
of management and one of the life style habits / practices imperative to change 
this  situation  is  not  ideal.  Although  consultation  with  psychologists  was  not 
assessed  in  this  study,  based  on  the  role  diabetes-related  distress  had  on 
successful  self-management  it  would  seem  imperative  that  funding  is  made 
available to support improved involvement of this group of health professionals.  
  Establishment  of  a  register  and  recall  system  for  self-management  refresher 
programmes / consults to highlight the importance of follow up to assess on-
going self-management support needs. Beebe and O’Donnell (2001) recommend 
people should have  access  to  self-management  programmes  at diagnosis  and 
whenever  treatment  plans  change.  Given  chronic  diseases  are  marked  by 
progressive deterioration, self-management needs and support required are likely 
to change, the health care system must be able to respond to these changing 
needs. Moreover, given the evidence base underlying therapeutic care and the 
resources available to manage care are continually being updated, on-going self-
management support is necessary to ensure all people have access to optimum 
care.  The  present  study  demonstrated  that  if  self-management  education 
occurred it was usually at diagnosis and rarely on-going. 
 
Inherent in a shift in self-management health service delivery is the need to have a 
workforce that can meet this need. Without it any real impact on reducing the burden of 
chronic disease is unlikely. The workforce is discussed next.   
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Health Professional Capacity 
Clearly, the present study shows the greatest contribution health contextual factors make 
to self-management is related to the nature of care provided by health professionals. 
Specifically, the skills to empower individuals with a chronic condition to take control 
of  management  requirements,  to  be  self-determined  and  more  efficacious  in  self-
management are critical to success. The workforce must be responsive to the changing 
direction of health care and be able to engage in the client-centred models to provide 
these skills. The success of the chronic care model is dependent on prepared, proactive 
health  professionals  who  are  better  positioned  to  assist  people  living  with  chronic 
disease to gain the confidence and skills associated with self-management (Von Korff et 
al., 1997). For this to happen, appropriate education needs to be made available to the 
existing  and  emerging  workforce  in  health-related  organisations.  Therefore,  it  is 
recommended that: 
  More needs to be done by employees and professional associations to ensure that 
all health professionals receive self-management training. Progress is occurring 
in this regard, but approaches to up skill a large workforce that is geographically 
dispersed  is  challenging.  Continuing  professional  development  (CPD)  is  the 
means by which health professionals can expand their knowledge base to align 
with contemporary practice. Some professional associations mandate CPD for 
professional  credentialling,  for  example,  the  Australian  Diabetes  Educators 
Association stipulates it is through the credentialing process that assurances of 
on-going participation and learning can be guaranteed (ADEA, n.d., para. 4).  
  Undergraduate course curriculum for health professionals should address client-
centred models of health care and equip graduates with the skills to operate in a 
changing health care environment.  
  Greater focus on psychological well-being, its assessment and management by 
all health care professionals is warranted. This study shows irrespective of what 
health  professionals  do,  if  distress  is  not  accounted  for,  self-management  is 
unlikely. Evidence highlighting the existence of significant levels of distress is 
not new and this study supports the work of others (AADE, 2002; Fisher et al., 
2007; Jerant et al., 2005; Peyrot, 1999; Weinger & Lee, 2006). However, it has 
been noted that the level of relevant understanding is generally poor in health 
professionals (Peyrot et al., 2005; Peyrot et al., 2006; Skovlund & Peyrot, 2005). 
This  deficiency  needs  to  be  targeted  in  health  professional  training  and   
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mandated as an essential competency if the findings are to be taken seriously. 
The synergy between physical and mental health is perfectly illustrated in this 
study, and the argument is made that holistic health care should no longer be 
rhetoric but realised.  
 
 
Self-Management Support 
The concept of self-management support within health education programmes or at 
consults with health professionals is relatively new. Traditional educational approaches 
have focused on knowledge of the disease and psychomotor skills to manage it; in 
contrast, more contemporary education attends to these things, but also incorporates 
such things as problem solving skills and strategies to develop self efficacy (Funnell & 
Anderson,  2003b;  Victorian  Government  Department  of  Human  Services,  2007). 
Whilst the diabetes field (AADE, 2002; American Diabetes Association, 2006; ADEA, 
2007; International Diabetes Federation, 2005) and chronic disease specialists (Flinders 
Human Behaviour and Research Unit, 2009;  Lorig & Holman, 2003) recognise the 
change in foci, in the practice setting it is yet to be fully realised.  
 
The  model  generated  in  this  study  explicitly  supports  current  thinking  on  client 
education and support, but also emphasises the criticality of considering the individual 
operating within their own socio-environment and health context. Moreover, individual 
attributes and the status of the diabetes itself predict whether self-management will be 
achievable. Thus as recommended earlier health support should be dynamic, changing 
as  the  person  and  the  condition  dictates.  Whilst  some  of  the  determinants  and 
associated factors identified in this study appear outside of some health professionals’ 
scope of practice, there are strategies health practitioners can employ to raise awareness 
of and attend to these factors. Several recommendations emerge: 
  Health  professionals  must  incorporate  a  comprehensive  assessment  of  the 
factors associated with self-management support routinely into their practice. 
Assessment  should not  be seen as  a one-off intervention; the complexity of 
diabetes changes over time and so too do personal factors. Predictors, such as 
self-efficacy,  diabetes  distress  and  self-regulatory  skills  should  be  routinely 
assessed.    
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  Self-management  programmes  should  take  decisive  action  to  incorporate 
strategies and opportunities that will support the development of self-efficacy 
and  self-regulatory  skills,  as  well  as  attending  to  psychological  well-being. 
Nouwen et al. (2008) as a follow up from their study involving adolescents with 
diabetes recommended the inclusion of cognitive behavioural strategies to assist 
coping  with  emotions  and  behavioural  needs.  This  approach  should  be 
considered  in  adults  also,  as  well  as  others  strategies  such  as  vicarious 
experience, modelling and mastery learning to support self-efficacy.  
  A  transformation  of  individual  or  group  education  programmes/consults  is 
needed to redirect the focus of the session from passive recipient of care to one 
where  health professionals  act  as  facilitators  so  clients  can be  engaged  in  a 
participatory way to gain life skills. 
  Providers of self-management support, available in either an individual consult 
or  group  education  session,  should  actively  encourage  the  involvement  of 
partners / significant others, particularly when people have type 1 diabetes. 
  Self-management  support  should  direct  attention  to  socio-economic  factors, 
particularly for the person with type 1 diabetes. Chronic conditions can have an 
impact on financial status and information on sources of support and resources 
to assist in this area provided. 
This being said, changes will only be fully realised if management recognise that apart 
from having proactive prepared staff, the time that is needed for occasions of care of 
this nature to be delivered is imperative.  
 
A flexible approach to self-management support is necessary to meet the diverse needs 
of  people  affected  by  a  chronic  condition.  Not  all  people  attend  purpose-designed 
support programmes and therefore alternative methods of offering support of this nature 
need  to  be  explored.  A  starting  point  could  be  the  provision  of  a  self-management 
resource information pack distributed by health professionals at the time of diagnosis 
and  at  periodic  review  periods.  The  pack  could  include  information  on  self-help 
organisations,  particularly  DiabetesWA  and  the  NDSS,  both  identified  as  factors 
associated  with  self-management  behaviours.  In  addition,  information  and  links  to 
resources relevant to different cultural groups can be included in the pack for the same 
reason. 
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Theoretical Implications 
The conceptual model reported in this thesis was grounded in self-regulatory and socio-
cognitive theory, with some direction from biomedical and behavioural perspectives. 
This led to an integrated biopsychosocial model of self-management being proposed, 
that as well as having the central constructs of self-efficacy (socio-cognitive theory), 
illness  representation  (self-regulatory  theory)  and  self-regulatory  processes  (self-
regulatory  theory),  also  included  the  four  broader  determinants  reflecting  other 
theoretical  persuasions.  In  2004,  Lau-Walker  identified  that  despite  the  apparent 
relationship between constructs across differing theories, integrated theoretical models 
were notably lacking, although in recent years several have come to light (Nouwen et 
al., 2008; Xu et al., 2008). In the present study the researcher argued that there was a 
need for this, given that elements of constituting self-management remained unclear 
from  single  theory  testing.  The  findings  of  the  present  study  provided  powerful 
evidence  to  support  an  integrated  model  of  self-management;  consequently  it  is 
recommended that future studies embrace integrated theoretical models.  
 
The  limited  support  for  illness  representations  in  an  integrated  model  of  self-
management questions the theoretical underpinnings of the common sense model of 
self-management.  Others  have  investigated  illness  representation  and  diabetes  self-
management behaviours (Bean et al., 2007; Glasgow et al., 1997, Nouwen et al., 2008; 
Skinner & Hampson, 1998, 2001; Skinner et al., 2002; Xu et al., 2008), but none appear 
to  have  assessed  self-regulatory  processes  as  the  intermediary  phase  between 
representations  and  diabetes  behavioural  outcomes.  Provisional  evidence  from  this 
study suggests the common sense model of Leventhal, Nerenz and Steele (1984) is not 
upheld  in  the diabetes population  and further studies  to  confirm  this  are warranted, 
especially in light of possible weaknesses in the instrument used in the study and its 
validation  for  both  type  1  and  type  2  diabetes.  There  is  no  doubt  that  illness 
representations do differ across groups of individuals, but support for it as the main 
driver for self-regulation, as portrayed in the common sense model, was not conclusive.  
 
Further evidence from the present study identified numerous factors associated with 
self-management behaviours when considered in isolation to other variables; however 
when these variables, including self-regulation, were integrated for theoretical testing 
and  explored  with  advanced  statistical  techniques  few  were  predictors.  Others  have   
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claimed  that  self-regulation  involves  the  individual  harnessing  their  own  cognition, 
affect and environment towards undertaking action (Bermúdez, 2006; Boekaerts et al., 
2005; Clark & Zimmerman, 1990) and this study supports the same. What is missing is 
the role that the person’s medical condition plays in self-regulation. This study showed 
that  health  behaviour  theory  must  account  for  disease-related  factors  and  not  just 
personal and environmental features. Thus it is imperative that the complexity of self-
management is more closely represented in studies in order to gain definitive answers to 
guide clinical practice.  
 
In line with prevailing thinking, this study supports the importance of self-efficacy, as 
postulated in social cognitive literature. However, it was found that whilst self-efficacy 
is  a  partial  mediator  for  some  predictors  of  self-management,  others  operate 
independently of it. This is especially the situation for type 1, where for example, self-
determination support by health care professionals, diabetes traits and marital status 
impact  directly  on  either  self-regulation  processes  or  self-management  behaviours. 
Similarly, in type 2 cases locus of control by doctors influenced self- regulation directly, 
as did diabetes traits. These findings offer support for a key aspect of social cognitive 
theory, which hypothesises that behaviour occurs in response to the person interacting 
with the environment (Bandura, 2005; Boekarts et al., 2005; Leventhal et al., 2003; 
Matthews  et  al.,  2000;  Zimmerman,  2000).  What  this  study  proffers  is  the  need  to 
account for a diverse range of factors in the person’s environment and that one factor 
like self-efficacy is an important but not the only driver. Specifically, with regards to 
health  behaviours  it  is  imperative  that  this  consideration  extents  to  the  health 
environment. Thus, this study distinguished between the socio-environment and health 
environment and emphasises the necessity for theory to be based on a biopsychosocial 
framework.  
 
Theory  informing  health  behaviour  has  been  relatively  neglectful  of  the  effect  of 
psychological  states  on  self-management.  It  is  only  recently  that  distress  has  been 
acknowledged  as  a  moderator  of  self-regulation  (Baumeister  &  Heatherton,  1996; 
Bermúdez,  2006;  Cameron,  2003;  Contrada  &  Coups,  2003;  Karoly  et  al.,  2005; 
Matthews  et  al.,  2000)  and  self-management  (Colagiuri,  2004;  Peyrot  et  al.,  2005; 
Peyrot et al., 2006; Skovlund. 2004; Skovlund & Peyrot, 2005). This study highlights 
the  pivotal  role  of  distress  in  diabetes  self-management;  accordingly,  the   
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recommendation is made that theory underlying self-management should accord distress 
the same level of importance as placed on such expectancies as self-efficacy. 
 
In  summary,  substantive  knowledge  has  been  added  to  theory  explaining  self-
management  in  health.  The  study  has  identified  important  variables  and  those  that 
predict self-management, their interrelationship with self-efficacy and self-regulatory 
constructs,  and  finally it  has  assisted in  explaining self-management across the two 
main  types  of  diabetes;  all  of  which  Noar  and  Zimmerman  (2005)  claim  are 
distinguishing features of theory. Furthermore, theory has been refined and made more 
parsimonious,  both  of  which  are  considered  important  in  theory  development  and 
refinement (DiClemente, Crosby & Kegler, 2002).  
 
 
STRENGTHS OF THE STUDY 
 
Several features of the present study distinguish it from others in the field. In particular 
these  features  include  the  development  of  an  integrated  model  of  diabetes  self-
management, the advanced statistical method employed to test the conceptual model 
and the Australian context of the study. 
 
 
Integrated Model of Diabetes Self-Management 
Research  in  self-management  has  tended  to  adopt  one  or  other  of  prevailing  health 
theories to  explain the  phenomenon.  This  study  integrated several  leading theories  in 
order to gain a biopsychosocial model that could more comprehensively address  self-
management as a health response. Based on the evidence and discussion thus far, the 
conceptual model advances contemporary thinking on the role of determinants in health 
causation  to  self-management,  whilst  accounting  for  pivotal  constructs  from  existing 
health theories. Figure 9.3 illustrates the final conceptual model drawing the findings of 
the  study  together.  Conspicuously,  diabetes-related  distress  is  positioned  within  the 
central constructs given its unassailable significance established in model testing. The 
predictors are located in bold adjacent to the relevant health determinant, whilst other 
variables  associated  with  self-management  are  listed  to  demonstrate  the  breadth  of 
influence if self-management is to be actualised.   
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Note: LOCdr = locus of control by doctors. LOCi = internal locus of control. NDSS = National 
Diabetes Supply Scheme. SDShcp= self-determination support by health care providers.  
Figure 9.3: Final conceptual model of diabetes self-management  
 
Specifically,  by  incorporating  and testing self-regulatory processes the  utility of the 
model is extended and makes a distinctive contribution to empirical evidence. Many 
studies  have  assessed  the  relationships  between  potential  predictors  and  self-
management behaviours, but have not assessed self-regulatory processes, despite basing 
the study on self-regulatory theory. Implicit with this approach is the assumption that 
self-regulation  occurs  if  self-management  behaviours  ensue.  However,  the  present 
researcher  argued  that  the  interplay  between  self-regulation  process  indicators  and 
factors mediating or moderating its effect would result in a more robust model of self-
management that may have application to people living with other chronic conditions. 
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Statistical Method 
This study used advanced statistical analysis to confirm the type 1 and 2 models of self-
management.  In  particular,  structural  equation  modelling  (SEM)  was  used  on 
quantitative data. The advantage of SEM lies in its capacity to combine factor analytic 
and  regression  models  (Cunningham,  2008;  Hair  et  al.,  2006).  Whilst  relationships 
between variables can be analysed by other statistical tests it is the combination of 
techniques in SEM that permits testing of interrelationships between variables (Byrne, 
2001, 2009; Hair et al., 2006; Nolan & Heinzen, 2008; Schumacker & Lomax, 2004). It 
is this capacity to examine multiple relationships at the same time which some consider 
makes  it  superior  to  other  multivariate  techniques,  which  are  limited  to  examining 
single relationships (Hair et al., 2006; Newman, Vance & Moneyham, 2009; Noar & 
Zimmerman,  2005).  It  was  postulated  that  the  variables  influencing  diabetes  self-
management were likely to be multifactorial and interrelated, and therefore, any other 
technique would have limited the investigation of these relationships. 
 
A further advantage of SEM over more traditional multivariate approaches is its ability 
to estimate measurement error and explicitly account for it in the analysis, making it a 
more precise test of models (Byrne, 2009; Hair et al., 2006; Lattin, Carroll & Green, 
2003;  Norris,  2005).  Measurement  error  if  unaccounted  for  can  mask  relationships 
between  variables  and  therefore  SEM  is  a  more  rigorous  approach  than  other 
multivariate techniques (Garson, 2008; Hair et al., 2006; Kline, 2005).  
 
Another inherent strength of SEM is the testing of multiple models at various stages in 
the overall model testing. Initial model testing involves confirmatory factor analysis 
(CFA)  for one factor multi-indicator latent  models  and full  measurement  model fit. 
Calibration testing validates the items measuring the constructs and unidimensionality 
across all of the latent variables is confirmed (Anderson & Gerbing, 1988). Through 
these processes the validation of a theoretical model that is not grounded in reliable 
measurement units is forestalled (Byrne, 2009; Cunningham, 2008; Hair et al., 2006; 
Schumacker  &  Lomax,  2004).  Further,  CFA  and  measurement  model  fit  prevents 
interpretational  confounding,  if  the  validity  of  the  study’s  measurement  model  is 
bypassed (Hair et al., 2006). The study parameters are validated through a collective 
measurement model phase and its omission can result in measurement estimates for a 
construct being influenced by associations with other constructs. Whilst this study used   
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established,  validated  instruments  and  conducted  validity  and  internal  consistency 
testing (reported in Appendix F) it could be argued that testing a measurement model 
was unnecessary. However, the scales selected for the study, whilst appearing to be the 
most pertinent, had not been used and integrated in a study of this kind before and 
therefore it was viewed essential to validate all scales in the manner as recommended by 
leading  SEM  experts.  Through  this  process,  several  scale  items  were  seen  to  be 
problematic given there was some evidence to suggest a lack of unidimensionality and 
discriminative validity. This issue could be addressed before the integrated structural 
model was tested. Traditional scale analysis, although used prior to the application of 
SEM, was limited in its ability to test discriminative validity. 
 
Model testing using SEM invokes goodness of fit (GOF) indexes in both measurement 
and  structural  models  to  confirm  similarities  between  observed  and  estimated 
covariance matrices (Hair et al., 2006). Each GOF index reflects different facets of the 
model  and  hence  a  combination  of  indexes  substantiates  the  trustworthiness  of  the 
findings (Cunningham, 2008; Hair et al., 2006; Kline, 2005). One index used in the 
study was the absolute root-mean square error of approximation (RMSEA) fit index. In 
AMOS this index produces 90% confidence intervals that provide some assurance about 
the precision of the fit. The scope of these GOF measures is broader than confirming a 
single predictive relationship; rather they reflect all substantiative relationships within 
the model (Hair et al., 2006). 
 
Several  techniques  in  SEM  allow  models  to  be  accepted  as  is  or  support  post  hoc 
adjustment to improve model fit. A specification search can be conducted if models 
have less than acceptable fit to determine what, if any, modification could improve 
model  fit.  Modification  decisions  are  informed  by  path  estimates,  standardised 
residuals,  modification  indices  and  correlation  estimates,  previously  described  in 
Chapter  5.  Thus,  considering  these  model  diagnostics  and  theoretical  evidence,  re-
specification of models can be informed and theoretically defendable, and not made just 
to gain good fit of the empirical data (Kline, 2005; Tabachnick & Fidell, 2007). The 
SEM analysis is considered a priori, given the model is pre-specified and grounded in 
theory. Thus in this study, model testing was initially confirmatory, however model 
generation  procedures  allowed  exploration  of  other  models.  The  model  generating 
approach has clear advantage over a strictly confirmatory approach, in that it permits re-  
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specification to attain model fit and for this reason is the commonest approach to testing 
a hypothesised model (Bryne, 2009).  
 
Sequential  modifications  to  the  measurement  model  can  introduce  bias  in  the 
methodological approach. Akin to stepwise regression, the fit of the model can occur by 
chance and therefore as Lattin et al. (2003) advise any change should be rigorously 
defended by retesting using holdout data. Specifically, Jöreskog (1993) suggested that 
one half of the sample be used to calibrate the measurement model and the other half 
used for its validation. By adopting this approach the occurrence of type I or type II 
errors are minimised (Norris, 2005; Tabachnick & Fidell, 2007) and the strength of 
findings are grounded in reliable measurement units (Byrne, 2009; Cunningham, 2008; 
Hair et al., 2006; Schumacker & Lomax, 2004), which have been endorsed through 
internal replication (Kline, 2005). In view of this, the data set for the type 2 group (n = 
958) was large enough to randomly split into a calibration and a validation sample, each 
comprised  of  479  cases.  However,  the  type  1  data  set  was  insufficient  to  create  a 
calibration and validation set and therefore further investigation to validate the findings 
is warranted. 
 
Whilst it is more common in diabetes research to see other multivariate techniques, the 
value of SEM, although less common, is becomingly increasingly recognised. Several 
recent diabetes-related studies have applied this form of analysis (Kuijer & de Ridder, 
2003; Kyngäs, 1999; Nouwen et al., 2008; Nowacek et al., 1990; Skinner et al., 2002; 
Watkins, et al., 2000; Williams et al., 2000, 2004; Xu et al., 2008).  
 
 
Australian Context 
The prevalence of diabetes is growing and with rising obesity in Australia expected to 
rise further. Few studies have been conducted in the Australian context to establish if 
empirical evidence from other countries can be generalised to the diabetes population in 
Australia. This is the first known study substantiating a model of self-management and 
testing for predictors of diabetes self-management in the Australian context.  
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LIMITATIONS OF THE STUDY 
 
There were several limitations to the study; these were related to the methodology, 
study instruments and the sampling method. In light of these limitations, some caution 
is needed in the interpretation of the findings. 
 
 
Methodology 
Study design 
The study used a cross-sectional design, which although appropriate to the intent of the 
study, cannot explain changes over time and causation. A cross-sectional design enables 
a one–shot look at the data; it is not possible to say how the variables assessed, such as 
illness representations and self regulatory processes, evolve and regress over time. This 
may  be  particularly  important  when  establishing  a  model  for  chronic  condition.  A 
prospective study could be used to permit the examination of relationships over time. 
However, for practical reasons data obtained in the present study could be stratified 
according  to  duration  of  the  condition  and  the  model  tested  across  these  groups. 
Although  judgements  on  cause  and  effect  relationship  cannot  be  determined  with  a 
cross-sectional design the requirement for this study was the identification of predictors 
and not the exploration of cause and effect relationships, and therefore the design was 
acceptable. 
 
Statistical Method 
Structural  equation  modelling  was  selected  for  the  principal  analysis  at  the 
commencement of the study given its ability to test interrelationships between multiple 
endogenous and exogenous variables, and for its recognition as an advanced statistical 
technique (described earlier). That being said both the method and the AMOS software 
was new to the researcher and there was limited expertise available within Western 
Australia. Specialised training was required and through this process it became apparent 
that  several  weaknesses  in  the  study  limited  the  analysis.  These  were  the  use  of 
formative and categorical data, and validation of the type 1 model. 
 
Several variables proposed for inclusion in the model were considered formative, in 
contrast to reflective variables. Reflective variables assume that the constructs cause the   
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indicators, whereas in formative measurement theory the indicators cause the construct 
(Hair et al., 2006). Hence, they are seen as indices not latent variables. An example in 
this  study  is  the  construct  socio-economic  status;  its  indicators,  for  example 
employment and financial security, are not caused by socio-economic status, instead 
these  things  influence  socio-economic  status.  The  nature  of  formative  variables 
necessitates a different validation process to latent variables, internal consistency has 
limited application, instead predictor validity is salient (Hair et al., 2006). Indicators are 
all assumed to form the composite index for the construct they are associated with and 
therefore, unlike reflective variables where indicator items may be removed if factor 
loadings are low, all items are retained in formative models (Hair et al., 2006). It is their 
combination that should explain the largest portion of the variance in the construct, i.e. 
the predictor validity. However, formative measurement models are underidentified and 
therefore unable to be computed using SEM. One way around this is to combine the 
formative items with reflective items into a mixed measurement model or a formative 
measurement  model  can  be  attached  to  a  related  reflective  latent  variable.  These 
approaches can assist in the validation of the formative items, although the process is 
complicated and instead the use of composite scores is recommended (Cunningham, 
2008). This was the approach used in the present study to overcome this predicament. 
However, it should be noted that by using an index to represent disease complexity, 
health service support and socio-economic results in a loss of richness of some data. 
 
Some of the data considered essential to include in model testing were categorical. The 
AMOS platform has limitations in how data of this nature is handled and the decision 
was made to use dummy coding. This can result in some loss of specificity of the data 
and reliance on findings from other statistical analysis was necessary to understand, for 
example, how marital status affected self-management. The EQS software now includes 
polychoric correlations for treating categorical data. Polychoric correlations can also 
more effectively handle four-point scales, which were used in this study. 
 
One final limitation of the study was the insufficient numbers of respondents with type 
1 diabetes for the purposes of establishing a calibration and validation data set for model 
testing. Two data set testing allows for verification of the model and provides some 
assurance that type I or type II errors are minimised. That being said the framework for   
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the type 1 model had some consistencies with the type 2 model, but further investigation 
to validate the findings of this study is warranted. 
 
 
Study Instruments 
As described in Chapter 5 the selection and screening of instruments deemed suitable 
for the study was extensive. Whilst it was believed that multiple variables could have a 
role in self-management the inclusion of too many scales into  the final survey was 
deemed impractical and thus instruments measuring the constructs that were deemed 
most significant, based on pre-eminent findings in self-regulation and self-management 
studies, were selected. For this reason some variables, such as knowledge of diabetes -
knowledge has consistently been shown to have little effect on self-management and its 
outcomes  (Coates  &  Boore,  1998;  Funnell  &  Anderson,  2003b;  Knight,  Dornan  & 
Bundy,  2006;  NHPAC,  2006b)  -  were  not  assessed.  Similarly,  self-management 
behaviours  could  have  been  assessed  by  the  “Summary  of  Diabetes  Self-Care 
Activities” proposed by Toobert, Hampson and Glasgow (2000), but for brevity fewer 
items were used; those items used were informed by this instrument. Despite this the 
survey was still lengthy and may have been a deterrent to its completion. In hindsight, 
the quality of life scale could have been excluded to reduce the length of the survey. 
This  instrument  was  used  to  confirm  a  correlation  with  QoL  and  self-management 
behaviours, but was not a feature for the model testing phase. A shorter survey may 
have provided a greater response rate and permitted stratification of variables in the 
model testing phase to determine the applicability of models across groups, such as 
cultural groups. 
 
Although all scales used were carefully screened and psychometric properties checked 
using internal reliability statistics (described in Chapter 5 and Appendix F), their use in 
the  structural  equation  modelling  phase  of  the  study  presented  some  dilemmas 
(presented in detail in Chapter 8). Confirmatory factor analysis identified some threats 
to  item  discrimination  in  several  subscales,  for  example  diabetes  distress  related  to 
health  care  professionals  (DDhcp).  As  a  consequence  this  subscale  was  rendered 
inappropriate for inclusion in final model testing. Likewise, item exclusion based on 
CFA  resulted  in  lower  measures  of  internal  consistency,  for  example  the  diabetes 
management self-efficacy blood glucose subscale (DMSEbg) had a Cronbach alpha of   
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0.68.  A  further  dilemma  presented  with  the  Brief  Illness  Perception  Questionnaire 
(BIPQ).  This  instrument  had  been  specifically  selected  for  its  brevity,  however,  its 
reliability was low (α = .67), although higher than that found by the developers (α = 
.58), (Bean et al., 2007). As reported in Appendix F, each item in the BIPQ represents a 
different dimension and therefore the lower reliability statistic was not an unexpected 
finding. Using CFA procedures in AMOS the BIPQ was unsuitable to represent as a 
scale and therefore in the modelling phase a summated score composed from all items 
was used, refer to Chapter 8. Given the due attention given to instrument selection and 
their pre-testing, these dilemmas were not anticipated. To overcome these dilemmas a 
pilot study for CFA validation of the instruments appears warranted. The pilot sample 
size would need to be sufficient for CFA purposes and this could impact on sample size 
for a main study. That being said, pre-screening CFA could have led to modification of 
the survey, reducing its size, which may have facilitated a greater response rate.  
 
 
Sampling Issues 
The survey return rate was a little over 10%, which is consistent with response rates in 
other studies recruiting from the same target group (J. Hart, personal communication, 
November 11, 2006). Whilst the sample size (n = 1023) was adequate for whole group 
analysis and two group (type 1 and type 2) testing using structural equation modelling 
procedures  it  was  insufficient  to  explore  model  applicability  to  other  groups,  for 
example cultural groups.  
 
Self-report bias is a further weakness of the sampling method used for several reasons. 
The validity of responses may be dubious for several reasons. Self-report measures are 
subject to recall (Berg & Latin, 2004; Kumar, 2005). In addition, responses can be 
influenced  by  respondent’s  answering  in  the  way  they  believe  are  desired  by  the 
researcher; a phenomenon termed social desirability bias (King & Bruner, 2000; Xu et 
al., 2008). Furthermore, people completing self-reporting surveys may well be better 
educated and have access to greater resources and support (Peyrot et al., 2005).  
 
Another limitation could be attributed to the targeted recruitment strategies which may 
have  accessed  groups  that  were  more  effective  self-managers  than  others,  although 
several recruitment strategies were selected to avoid this bias and comparative analysis   
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to the general population was made to establish with some degree of certainty that the 
characteristics of the study sample were analogous to the wider population. This latter 
approach is noted by Sousa, Zauszniewski and Musil (2004) as useful for avoiding bias. 
 
 
FUTURE RESEARCH 
 
Several research questions have emerged as a consequence of the study. Future studies 
could include: 
1.  A follow up study with a large cohort of type 1 cases to substantiate the model 
developed in this study. The number of respondents should be sufficient to form 
two separate data sets for calibration and validation purposes using structural 
equation modelling. 
2.  Undertaking  further  model  testing  using  structural  equation  modelling  to 
investigate its usefulness across different cohorts. Cohort testing could consider 
gender, age and diverse cultural groups. In the present study these factors were 
all correlated with some of the constructs in the model, for example, distress and 
self-management  behaviours.  Whilst  gender  differences  were  also  associated 
with internal locus of control and self-regulation, and age with self-efficacy, 
locus of control and illness representations. Therefore, the generalisability of the 
model needs further testing. 
3.  Testing  the  conceptual  model  with  other  chronic  conditions  to  determine  its 
applicability  and  generalisation  to  other  populations  with  a  long  term  health 
condition.  
4.  A longitudinal study design to explore if changes in predictor effect occur from 
diagnosis over time. Furthermore a design of this nature would enable causality 
relationships between variables to be determined. 
5.  Development of a specific scale to assess self-regulatory processes in health.  
6.  Validation of the BIPQ in adults with type 1 diabetes. 
7.  Undertaking a quasi-experimental study to determine if a self-management 
support programme that is structured around the conceptual model has great 
impact on outcomes than traditional programmes. 
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CLOSING COMMENTS 
 
This is the first known self-management research of this nature in the Australian context 
and internationally. It advances research approaches in self-management by the way in 
which  theory  was  integrated  and  self-regulatory  skills  accounted  for.  The  study 
developed  and  substantiated  a  conceptual  model  of  diabetes  self-management.  A 
parsimonious  model  emerged,  identifying  factors  that  influence  diabetes  self-
management,  interrelationships  amongst  the  constructs  and  predictors  of  self-
management in persons with type 1 and type 2 diabetes. Although the findings cannot 
be generalised to those with type 1 until the model is validated, its synergy with the 
validated type 2 model is apparent.  
 
The principal outcome of this study is the substantive contribution it makes to theory 
and health practice. Greater understanding can be drawn from the self-management 
model, which derives  constructs from self-regulatory and socio-cognitive theory for 
integration  within  a  biopsychosocial  framework.  Whilst  previous  work  has  been 
conducted on establishing factors that influence one or more of the key constructs in 
self-management,  through  a  comprehensive  exploration,  using  structural  equation 
modelling, this study identified the cluster of factors having the greatest potential to 
influence self-management.  
 
Through  this  exploration,  the  self-management  agenda  is  heightened.  Greater 
understanding  of  what  constitutes  self-management  and  what  is  required  for  the 
enactment of health behaviours in diabetes made evident. The implications for health 
service delivery are made more explicit and strengthen what is already known. Health 
professionals  are  challenged  to  restructure  self-management  programmes  to  better 
account  for  self-management  support.  It  is  imperative  for  health  professionals  to 
harness  the  support  from  other  sources,  particularly  partners,  fiscal  and  help 
organisations,  to  collectively  work  with  people  living  with  diabetes  to  optimise 
outcomes. Further, it is critical that health professionals step beyond the knowledge 
provider approach to diabetes education to seeing the person, what they really need and 
how best they can support them. Health professionals should provide equality in their 
attention  to  the  cognitive  and  practical  skills  required  for  self-management  of  a 
condition, and the development of self-regulatory  and self-efficacy skills. However,   
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attending  to  these  without  consideration  of  psychological  well-being  is  futile.  It  is 
therefore imperative that  health professionals  and health service providers have the 
capacity to assess and assist a person to manage emotional distress. Disregarding the 
import of distress and other predictors of self-management will diminish what can be 
achieved in a client-centred world of health care.  
 
The message arising from this study for the person living with a chronic condition like 
diabetes and the health professional supporting the person is: 
 
“Defeat is not the worst of failures. Not to have tried is the true failure” 
George Edward Woodberry   
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APPENDIX B: Study survey 
 
 
 
 
 
You are invited to be a part of this study asking for your opinion and views of what most 
assists you to manage your diabetes and achieve quality of life. Your support is invaluable 
as your views may lead to some practical solutions and resources to help you and other 
people with diabetes living in Western Australia. If you have diabetes and are aged 18 
years or over, we would like to hear your thoughts by inviting you to complete this survey. 
 
If you have already received this survey please disregard this new request. Because the findings 
of this study are important, the survey is being circulated in as many ways as possible to reach 
people with diabetes living across the state. 
 
My name is Karen Glaister; I am coordinator of the postgraduate courses in diabetes education 
for health professionals at Curtin University, working closely with many health professionals 
you may have come in contact with when learning how to manage your diabetes. Currently I 
am a PhD student at Murdoch University, working on a study called Self regulation in 
Diabetes: An exploration of factors that influence its outcomes. 
 
This study has been approved by Murdoch University Ethics Committee, whose purpose is to 
safeguard your rights and confidentiality. Participation is voluntary and your involvement in 
any diabetes education or services will not be affected by completing this survey. Your consent 
to be involved in this study will be assumed with the completion and return of the survey. All 
information requested from you is anonymous and no information that might identify you will 
be used in any publication arising from the research. 
 
If you have any questions about this project please feel free to contact either myself, Karen 
Glaister, on 9266 2201 or my principal supervisor, Dr Simone Volet, on 9360 2119. My 
supervisor, Dr Simone Volet and I are happy to discuss with you any concerns you may have 
on how this study has been conducted. If you wish to talk to an independent person about your 
concerns you can contact Murdoch University's Human Research Ethics Committee on 9360 
6677. 
 
Thank you kindly for considering this important request, your time is very 
much appreciated. 
 
 
School of 
Education, 
Murdoch 
University                       
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What is in this survey?  
The survey contains questions about your diabetes and how you manage 
diabetes in your life. It also contains questions about level of education, 
income, and other questions which you may consider personal and private. If 
you are in any way uncomfortable with these questions you may choose not to 
respond to them. It should take you no more than 30 minutes to complete.  
 
Instructions for completing this survey  
Please use a black or blue pen and place your response in the box or spaces 
provided. Most of this survey requires you to simply place a tick in the box 
that most represents your view or opinion. For example, in the sample below 
if you feel that you can examine your feet reasonably well, but it could be 
better then you would place a tick in the box as shown. Or if you feel that 
you are not able to do this at all, then you would place a tick in the box in the 
cannot do at all column. 
 
  Certainly can 
do 
    Cannot do at 
all 
a)  I am able to examine 
my feet (e.g. for cuts 
and blisters). 
4  3  2  1 
         
 
 
Instructions for returning this survey  
When you have completed this survey please place it in the enclosed pre-paid 
envelope and return it within 2 weeks 
 
What should you do now? 
I recommend making a cup of tea for your refreshment whilst you complete 
this survey.  
 
 
 
 
 
 
 
 
THANK YOU FOR YOUR PARTICIPATION  
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Section 1: Personal details 
Please tell us about yourself 
1.  What is your gender?  1 Male    2 Female 
2.  What was your age last birthday?    years 
3.  a) Were you born in Australia?  1 No       2 Yes 
                          If YES go to question 4    
b) If you were BORN outside Australia in 
which country were you born?  …………………..………………….……………… 
c) What year did you arrive in Australia to live?     e.g. 1972 
4.  Are you of Aboriginal or Torres Strait Islander 
origin?   1 No       2 Yes 
5.  What is the main language(s) spoken at 
home?  …………………..………………………………… 
6.  What is your current residential postcode?        
7.  What type of dwelling do you live in? 
Tick the box that is the closest description of 
your home 
1 House  
3 Aged care home 
5 Other 
2 Villa/unit/apartment 
4 Retirement home  
 
8.  What is your present marital status?  1 Married 
3 Widowed 
5 Divorced 
2 Never married 
4 De facto  
6 Separated 
9.  a) Do you live by yourself?  1 No       2 Yes 
                          If YES go to question 10    
b) If you do not live alone, who do you live 
with? 
Tick all that apply 
1 Spouse/partner 
3 Dependent child 
5 Non-dependent child 
7 Other(s) 
2 Parent  
4 Grandparent 
6 Friend 
 
10.  Which of the following best describes your 
current employment status? 
1 Working full time 
2 Working part time 
3 Unemployed and looking for work 
4 Unemployed and not looking for work 
5 Retired 
6 Disabled, not able to work 
7 Working full time as a housewife/husband 
8 Other  
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11.  What is your main occupation?  
If you are no longer working please indicate 
previous occupation. 
E.g.: Teacher, chef, farmer 
………………………….………………….…… 
12.  a) How much money approximately do you 
think you spend on managing your diabetes 
each MONTH? 
$ _ _ _ _ . _ _  
b)  Please tick ONE box that best describes 
how easy it is for you to meet the financial 
costs of diabetes? 
1 Very easy 
3 Hard 
2 Easy 
4 Very hard  
13.  What health insurance do you have? 
Tick all that apply 
1 Medicare 
2 Private health insurance  
3 Veteran Affairs health cover  
4 Other 
14.  a) Do you receive any government financial 
support? 
1 Yes       2 No 
                           If NO go to question 15    
b) If you receive financial support from the 
government, which benefit(s) do you 
receive?  
Tick all that apply 
1 Disability  
3 Sickness  
5 Age pension  
2 Widow allowance 
4 Carer payment 
6 Rent assistance 
  7 Other - please specify: 
…………………………………………………… 
15.  What is the highest level of schooling that you 
have completed? 
1 Year 7 or below 
2 Year 8 to year 11  
3 Year 12 or equivalent 
4 Did not go to school 
16.  Have you completed any of the following? 
       Tick all that apply 
1 Trade certificate 
2 TAFE course 
3 University course 
Section 2: Diabetes 
Please tell us about your diabetes 
17.  What type of diabetes is in your family?  You  Family member 
Type 1 diabetes, also called insulin-dependent 
diabetes, or juvenile diabetes 
Type 2 diabetes or adult onset diabetes 
GDM or gestational diabetes (diabetes in 
pregnancy 
Pre-DM or pre-diabetes (IGT / IFG) 
 
1 Type 1  
2 Type 2 
3 GDM 
4 Pre-DM  
5 Other, please 
specify:  
………………… 
1 Type 1  
2 Type 2 
3 GDM 
4 Pre-DM 
5 Other, please specify:  
…………………  
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18.  When were you diagnosed with diabetes?      to the nearest year e.g. 1972 
19.  What was the result of your last HbA1C (3 
monthly glucose test)? 
  % 
20.  What is your blood glucose (sugar) managed 
with? 
 
1 Diabetes pills 
2 Insulin injections 1 or 2 times a day 
3 Insulin injections 3 or 4 times a day 
4 Insulin & tablets 
  5 Other, please specify:  
………………………………………………….… 
21.  What medication(s) do you take to manage your 
diabetes?  ………………………….………………….…… 
22.  Do you have any of the following medical 
conditions? 
Tick all that apply 
1 Leg ulcer 
3 Eye disease 
5 Heart disease 
7 Stroke  
2 Amputation  
4 Kidney disease 
6 High cholesterol 
8 High blood pressure 
  9 Other, please specify: 
………………………………………………..….… 
23.  Are you registered with the National Diabetes 
Supply Scheme (NDSS)? 
1 Yes      2 No 
24.  Are you a member of DiabetesWA (formerly 
Diabetes Australia)? 
1 Yes      2 No 
25.  In the last 5 years on average how often have you seen each of the following health care 
professionals to help you manage your diabetes? 
  Once or 
more every 6 
months 
About once 
a year 
About once 
in 5 years 
Never 
a)  Diabetes Educator  3  2  1  0 
b)  Dietitian (food/diet specialist)  3  2  1  0 
c)  Ophthalmologist (eye specialist)  3  2  1  0 
d)  Podiatrist (foot specialist)  3  2  1  0 
e)  Endocrinologist (diabetes specialist)  3  2  1  0 
f)  General Practitioner / GP (doctor)  3  2  1  0 
Please tell us about your experiences with diabetes education services 
26.  How often have you attended each of the following places for education/information to help 
manage your diabetes? 
  Once or 
more every 6 
months 
About once 
a year 
About once 
in 5 years 
Never 
a)  Hospital   3  2  1  0 
b)  Diabetes centre  3  2  1  0  
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  Once or 
more every 6 
months 
About once 
a year 
About once 
in 5 years 
Never 
c)  Community health centre   3  2  1  0 
d)  GP / medical centre / doctors surgery  3  2  1  0 
e)  DiabetesWA (Diabetes Australia)  3  2  1  0 
27.  What advice have you received by a health 
care professional (e.g. a doctor or diabetes 
educator) to help you manage your diabetes? 
Tick all that apply 
1 Managing diabetes e.g. glucose testing 
2 Problem solving skills  
3 How to cope with diabetes 
4 Setting self-care goals to work towards  
5 Things to do to motivate you 
6 Knowledge / facts on diabetes 
7 How the disease progresses over time 
8 Diet advice 
9 Foot care 
10 Activity / exercise advice  
11 Other, please specify ……………..…...… 
28.  Please tick ONE box that best describes your opinion of how useful you have found the 
following diabetes services / resources in managing your diabetes? 
  Very 
useful 
    Not 
useful 
Have not 
used 
a)  Face to face, one-on-one education 
session 
4  3  2  1  0 
b)  Face to face, group diabetes education 
session 
4  3  2  1  0 
c)  Fact sheets / brochures / leaflets  4  3  2  1  0 
d)  Computer e.g. Internet & CD-Rom  4  3  2  1  0 
e)  Telephone services for diabetes advice   4  3  2  1  0 
f)  DiabetesWA services e.g. Shop Smart / 
Living with Diabetes 
4  3  2  1  0 
g)  Another person with diabetes  4  3  2  1  0 
h)  Diabetes support group  4  3  2  1  0 
29.  Have any of the following barriers prevented 
you from attending education or information 
sessions / programmes to assist you to 
manage your diabetes? 
Tick all that apply 
1 Cost of the programme itself 
2 Cost to access the programme e.g. travel 
3 My health prevents me from attending  
4 Held at inconvenient times  
5 Not available in the area that I live 
6 Not available at the time that I needed it 
7 Other, please specify:  
………………………………………………….…  
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30.  a) Are you currently attending a diabetes 
education programme (individual or group 
education classes)? 
1 No       2 Yes 
                           If YES go to question 31 
b) If NO, have you ever attended a diabetes 
education classes? 
1 Yes       2 No 
                           If NO go to question 31 
b) If YES, how long ago did you attend the 
last programme? 
    to the nearest year e.g. 1998 
31.  Are you currently a member of a diabetes 
support group? 
1 Yes       2 No 
32.  Please tick ONE box that best describes your opinion on how you have found the health care 
providers (e.g. doctor, diabetes educator) who help you to manage your disease. 
  Strongly 
agree 
Agree  Disagree  Strongly 
disagree 
a)  My health care providers have provided me 
choices and options. 
4  3  2  1 
b)  My health care providers are confident in 
my ability to make changes. 
4  3  2  1 
c)  My health care providers make sure I 
really understand my condition and what I 
need to do. 
4  3  2  1 
d)  My health care providers listen to how I 
would like to do things. 
4  3  2  1 
e)  My health care providers handle my 
emotions well. 
4  3  2  1 
f)  My health care providers care about me.  4  3  2  1 
 
 
 
You are almost half way through now - please keep going.  
 
 
 
 
Section 3: Diabetes and you 
33.  a) Please list the 3 most important goals that you are currently working on to manage your 
diabetes. 
1
st ……………………………………………………………………………………………… 
2
nd ……………………………………………………………………………………………… 
3
rd.………………………………………………………………………………………………... 
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b) Name the 3 most important things that assist you to reach your diabetes related goals: 
1
st ……………………………………………………………………………………………… 
2
nd ……………………………………………………………………………………………… 
3
rd.……………………………………………………………………………………………….. 
c) Name the 3 most important things that prevent or limit you reaching diabetes goals  
1
st ……………………………………………………………………………………………… 
2
nd ……………………………………………………………………………………………… 
3
rd.……………………………..………………………………………………………………... 
Please tell us how you manage your diabetes 
34.  Please tick ONE box that best describes how you feel in general about each of the following 
statements describing your abilities to manage diabetes? 
  Strongly 
agree 
Agree  Disagree  Strongly 
disagree 
a)  I know what part(s) of taking care of my 
diabetes that I am satisfied with. 
4  3  2  1 
b)  I know what part(s) of taking care of my 
diabetes that I am dissatisfied with. 
4  3  2  1 
c)  I know what part(s) of taking care of my 
diabetes that I am ready to change. 
4  3  2  1 
d)  I know what part(s) of taking care of my 
diabetes that I am not ready to change. 
4  3  2  1 
e)  I can choose realistic diabetes goals.  4  3  2  1 
f)  I know which of my diabetes goals are most 
important to me. 
4  3  2  1 
g)  I know the things about myself that either 
help or prevent me from reaching my 
diabetes goals 
4  3  2  1 
h)  I can come up with good ideas to help me 
reach my goals. 
4  3  2  1 
i)  I am able to turn my diabetes goals into a 
workable plan. 
4  3  2  1 
j)  I can reach my diabetes goals once I make up 
my mind. 
4  3  2  1 
k)  I know which barriers make reaching my 
diabetes goals more difficult. 
4  3  2  1 
l)  I can think of different ways to overcome 
barriers to my diabetes goals. 
4  3  2  1 
m)  I can try out different ways of overcoming 
barriers to my diabetes goals. 
4  3  2  1  
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  Strongly 
agree 
Agree  Disagree  Strongly 
disagree 
n)  I am able to decide which way of overcoming 
barriers to my diabetes goals works best for 
me. 
4  3  2  1 
o)  I can tell how I‟m feeling about having 
diabetes. 
4  3  2  1 
p)  I can tell how I‟m feeling about caring for 
my diabetes 
4  3  2  1 
q)  I know the ways that having diabetes causes 
stress in my life. 
4  3  2  1 
r)  I know the negative ways I cope with 
diabetes-related stress. 
4  3  2  1 
s)  I am able to figure out if it is worth my while 
to change how I take care of my diabetes. 
4  3  2  1 
t)  If my condition worsens, it is my own 
behavior which determines how soon I will 
feel better again 
4  3  2  1 
u)  As to my condition, what will be will be.  4  3  2  1 
v)  If I see my doctor regularly, I am less likely 
to have problems with my condition. 
4  3  2  1 
w)  Most things that affect my condition happen 
to me by chance. 
4  3  2  1 
x)  Whenever my condition worsens, I should 
consult a medically trained professional. 
4  3  2  1 
y)  I am directly responsible for my condition 
getting better or worse. 
4  3  2  1 
z)  Other people play a big role in whether my 
condition improves, stays the same, or gets 
worse. 
4  3  2  1 
aa)  Whatever goes wrong with my condition is 
my own fault. 
4  3  2  1 
bb) Luck plays a big part in determining how my 
condition improves. 
4  3  2  1 
cc)  In order for my condition to improve, it is up 
to other people to see that the right things 
happen. 
4  3  2  1 
dd) Whatever improvement occurs with my 
condition is largely a matter of good fortune. 
4  3  2  1 
ee)  The main thing which affects my condition is 
what I myself do. 
4  3  2  1 
ff)  I deserve the credit when my condition 
improves and the blame when it gets worse. 
4  3  2  1 
gg) Following doctor's orders to the letter is the 
best way to keep my condition from getting 
any worse. 
4  3  2  1 
hh) If my condition worsens, it's a matter of fate.  4  3  2  1 
ii)  If I am lucky, my condition will get better.  4  3  2  1  
371 
 
  Strongly 
agree 
Agree  Disagree  Strongly 
disagree 
jj)  If my condition takes a turn for the worse, it 
is because I have not been taking care of 
myself. 
4  3  2  1 
kk) The type of help I receive from other people 
determines how soon my condition improves. 
4  3  2  1 
35.  Please tick ONE box that best describes your confidence about performing each of the 
following activities to manage your diabetes? 
  Certainly 
can do 
    Cannot  
do at all 
a)  I am able to check my blood glucose/sugar 
level if necessary. 
4  3  2  1 
b)  I am able to correct my blood glucose/sugar 
when the level is too high (e.g. eat different 
foods). 
4  3  2  1 
c)  I am able to correct my blood glucose/sugar 
when the level is too low (e.g. eat different 
foods). 
4  3  2  1 
d)  I am able to choose foods that are best for my 
health. 
4  3  2  1 
e)  I am able to choose different foods and 
maintain a healthy eating plan. 
4  3  2  1 
f)  I am able to keep my weight under control.  4  3  2  1 
g)  I am able to examine my feet (e.g. for cuts 
and blisters). 
4  3  2  1 
h)  I am able to do enough physical activity (e.g. 
walking the dog, yoga, gardening). 
4  3  2  1 
i)  I am able to maintain my eating plan when I 
am ill. 
4  3  2  1 
j)  I am able to follow a healthy eating plan most 
of the time. 
4  3  2  1 
k)  I am able to do more physical activity if the 
doctor advises me to. 
4  3  2  1 
l)  When doing more physical activity I am able 
to adjust my eating plan. 
4  3  2  1 
m)  I am able to follow a healthy eating plan 
when I am at home. 
4  3  2  1 
n)  I am able to choose different foods and 
maintain a healthy eating plan when I am 
away from home. 
4  3  2  1 
o)  I am able to choose different foods and 
maintain a healthy eating plan when I am on 
holidays. 
4  3  2  1  
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  Certainly 
can do 
    Cannot  
do at all 
p)  I am able to choose different foods and 
maintain a healthy eating plan when I am 
eating out or at a party. 
4  3  2  1 
q)  I am able to maintain my eating plan when I 
am stressed or anxious. 
4  3  2  1 
r)  I am able to visit my doctor once a year to 
monitor my diabetes. 
4  3  2  1 
s)  I am able to take my medication as 
prescribed. 
4  3  2  1 
t)  I am able to maintain my medication when I 
am ill. 
4  3  2  1 
36.  Please tick ONE box that best describes the number of days you have been involved in the 
following self-care activities over the last 7 days.  
  7  6  5  4  3  2  1  0 
a)  How many of the last 7 days have you 
followed a healthy eating plan? 

7 

6 

5 

4 

3 

2 

1 

0 
b)  How many of the last 7 days did you 
participate in at least 30 minutes of physical 
activity / exercise? 

7 

6 

5 

4 

3 

2 

1 

0 
c)  How many of the last 7 days did you test your 
blood glucose/sugars? 

7 

6 

5 

4 

3 

2 

1 

0 
d)  How many of the last 7 days did you check 
your feet? 

7 

6 

5 

4 

3 

2 

1 

0 
e)  How many of the last 7 days did you take your 
recommended diabetes tablets and/or insulin? 

7 

6 

5 

4 

3 

2 

1 

0 
 Please tell us how diabetes affects you 
37.  Please tick ONE box for each of the following statements that best describes your views about 
diabetes 
a)  How much does your diabetes affect your 
life? 
Severely affects me 
4                           3 
Does not affect me 
2                          1 
b)  How long do you think your diabetes will 
continue? 
Forever 
4                           3 
A very short time 
2                          1 
c)  How much control do you feel you have over 
your diabetes? 
Total control 
4                           3 
No control 
2                          1 
d)  How much do you think treatment can help 
your diabetes? 
Very helpful 
4                           3 
Not helpful at all 
2                          1 
e)  How much do you experience symptoms 
from your diabetes? 
Many symptoms 
4                           3 
No symptoms 
2                          1 
f)  How concerned are you about your diabetes?  Extremely concerned 
4                           3 
Not concerned 
2                          1  
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g)  How well do you feel you understand your 
diabetes? 
Understand well 
4                           3 
Do not understand 
2                          1 
h)  How much does your diabetes affect you 
emotionally? E.g. Does it make you angry, 
scared or upset 
Extremely affected 
4                           3 
Not affected at all 
2                          1 
38.  Please tell us what the three most important factors are that you believe caused your diabetes. 
1
st ……………………………………………………………………………………………… 
2
nd ……………………………………………………………………………………………… 
3
rd.………………………………………………………………………………………………. 
39.  Please tick ONE box that best indicates the degree to which each of the potential problems 
which people with diabetes can experience has distressed or bothered you DURING THE 
PAST MONTH 
  Not a 
problem 
    Serious 
problem 
a)  Feeling that diabetes is taking up too much of 
my mental and physical energy every day. 
4  3  2  1 
b)  Feeling that my main diabetes health care 
provider doesn't know enough about diabetes 
and diabetes care. 
4  3  2  1 
c)  Feeling angry scared and/or depressed when I 
think about living with diabetes. 
4  3  2  1 
d)  Feeling that my main diabetes health care 
provider doesn't give me clear enough 
directions on how to manage my diabetes. 
4  3  2  1 
e)  Feeling that I am not testing my blood sugars 
frequently enough. 
4  3  2  1 
f)  Feeling that I am often failing with my 
diabetes regimen. 
4  3  2  1 
g)  Feeling that friends or family are not 
supportive enough of my self-care efforts 
(e.g. planning activities that conflict with my 
schedule, encouraging me to eat the "wrong" 
foods). 
4  3  2  1 
h)  Feeling that diabetes controls my life.  4  3  2  1 
i)  Feeling that my main diabetes health care 
provider doesn't take my concerns seriously 
enough. 
4  3  2  1 
j)  Not feeling confident in my day-to-day 
ability to manage diabetes. 
4  3  2  1 
k)  Feeling that I will end up with serious long-
term complications, no matter what I do. 
4  3  2  1  
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  Not a 
problem 
    Serious 
problem 
l)  Feeling that I am not sticking closely enough 
to a good meal plan. 
4  3  2  1 
m)  Feeling that friends or family don't appreciate 
how difficult living with diabetes can be. 
4  3  2  1 
n)  Feeling overwhelmed by the demands of 
living with diabetes. 
4  3  2  1 
o)  Feeling that I don't have a doctor who I can 
see regularly about my diabetes. 
4  3  2  1 
p)  Not feeling motivated to keep up my diabetes 
self-management. 
4  3  2  1 
q)  Feeling that friends or family don't give me 
the emotional support that I would like. 
4  3  2  1 
40.  Please comment on your present quality of life. Your quality of life is how good or bad you feel 
your life to be. 
a) In general, my present quality of life is:  Very 
good 
Good  Neither 
good nor 
bad 
Bad  Very bad 
  5  4  3  2  1 
b)  If I did not have diabetes, my quality of life 
would be: 
Very 
much 
better  
Much 
better  
A little 
better  
The 
same 
Worse 
 
  5  4  3  2  1 
41.  For each of the following questions please tick ONE box that best indicates your view about 
how diabetes has affected your quality of life and how important that issue is to you?  
  Very 
much 
better 
Much 
better 
A little 
better 
The 
same 
Worse 
a)  If I did not have diabetes, my working life 
would be: 
5  4  3  2  1 
b)  If I did not have diabetes, my holidays would 
be: 
5  4  3  2  1 
c)  If I did not have diabetes, my family life 
would be: 
5  4  3  2  1 
d)  If I did not have diabetes, my friendships and 
social life would be: 
5  4  3  2  1 
e)  If I did not have diabetes, my closest personal 
relationship would be: 
5  4  3  2  1 
f)  If I did not have diabetes, my sex life would 
be: 
5  4  3  2  1 
g)  If I did not have diabetes, my physical 
appearance would be: 
5  4  3  2  1 
h)  If I did not have diabetes, my self-confidence 
would be: 
5  4  3  2  1 
i)  If I did not have diabetes, my motivation 
would be: 
5  4  3  2  1  
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  Very 
much 
better 
Much 
better 
A little 
better 
The 
same 
Worse 
j)  If I did not have diabetes, the way people in 
general react to me would be: 
5  4  3  2  1 
k)  If I did not have diabetes, my feelings about 
the future (e.g. worries, hopes) would be: 
5  4  3  2  1 
l)  If I did not have diabetes, my financial 
situation would be: 
5  4  3  2  1 
m)  If I did not have diabetes, my living 
conditions would be: 
5  4  3  2  1 
  Very 
much 
less 
Much 
less 
A little 
less 
The 
same 
More 
n)  If I did not have diabetes, I would have to 
depend on others when I do not want to: 
5  4  3  2  1 
  Very 
much 
easier 
Much 
easier 
A little 
easier 
The 
same 
More 
difficult 
o)  If I did not have diabetes, local or long 
distance journeys would be: 
5  4  3  2  1 
  Very 
much 
greater 
Much 
greater 
A little 
greater 
The 
same 
Less 
p)  If I did not have diabetes, my freedom to eat 
as I wish would be: 
5  4  3  2  1 
q)  If I did not have diabetes, my freedom to 
drink as I wish (e.g. fruit juice, alcohol, 
sweetened hot and cold drinks) would be: 
5  4  3  2  1 
  Very 
much 
more 
Much 
more 
A little 
more 
The 
same 
Less 
r)  If I did not have diabetes, I would enjoy my 
leisure activities: 
5  4  3  2  1 
s)  If I did not have diabetes, physically I could 
do: 
5  4  3  2  1 
 
 
Thank you for completing this survey. 
 
 
 
The last part of this survey was prepared from work by Professessor Claire Bradley. Copyright of part of this questionnaire is owned by Prof Clare Bradley of 
Royal Holloway University of London, Egham, Surrey TW20 0EX, England. Your use of the questionnaires is strictly limited to the particular study you are 
undertaking for Karen Glaister and Professor Simone Volet and you are not authorised to copy the questionnaires without the express written permission of Prof 
Bradley. These questionnaires are in continual development and it is important to ensure that any new study uses the most up-to-date version. Please contact 
Prof  Bradley  if  you  require  further  information  about  the  questionnaires  and  their  continued  development  or  if  you  wish  to  make  further  use  of  the 
questionnaires outside the scope of the study you are undertaking for Karen Glaister and Professor Simone Volet.” 
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APPENDIX C: Participant Information Sheet  
 
School of 
Education 
Division of the Arts  
Murdoch University                       
 
   
Project Title: Self regulation in Diabetes: An exploration of factors that influence its 
outcomes 
 
My name is Karen Glaister; I am coordinator of the postgraduate courses in diabetes education at Curtin 
University, working closely with many health professionals you may have come in contact with when 
learning how to manage your diabetes. Currently, I am a PhD student at Murdoch University investigating 
how a person with diabetes manages their disease. The purpose of this study is to find out what factors 
most assist you to manage the condition and achieve quality of life. It is anticipated that the findings from 
the study will provide direction for health professionals and government to improve the education, 
support and resources available to you and others with diabetes.  
 
You can help in this study if you have diabetes and are aged 18 years and over by completing the 
Wellbeing of People Living with Diabetes, 2007 survey. The survey contains questions about your 
diabetes and how you manage diabetes in your life. It also contains questions about level of education, 
income, and other questions which you may consider personal and private. If you are in any way 
uncomfortable with these questions you may choose not to respond to them. It should take you 
approximately 30 minutes to complete. Instructions to complete the survey can be found on its front 
cover. 
 
This survey has been approved by Murdoch University Ethics Committee, whose purpose is to safeguard 
your rights and confidentiality. Participation is voluntary; your involvement in any diabetes education or 
services will not be affected by your completion of this survey. Your consent to be involved will be 
assumed with the completion and return of the survey. All information given during the survey is 
anonymous and will remain confidential. No information that might identify you will be used in any 
publication arising from the research. 
 
If you have any questions about this project please feel free to contact either myself, Karen Glaister, on 
9266 2201 or my principal supervisor, Dr Simone Volet, on 9360 2119. My supervisor, Dr Simone Volet 
and I are happy to discuss with you any concerns you may have on how this study has been conducted. If 
you wish to talk to an independent person about your concerns you can contact Murdoch University's 
Human Research Ethics Committee on 9360 6677. 
 
This survey is being distributed through a variety of means and therefore you may already have received 
one. If you have I apologise for any inconvenience this may cause. If you completed the survey then a 
kind thank you for helping in this study. 
 
Your support of this study is invaluable as your views may lead to some practical solutions / resources 
to help people with diabetes living in Western Australia.  
 
Thank you kindly for considering this important request, your time is very much appreciated. 
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APPENDIX D: Development and psychometric properties of scales 
 
The Audit of Diabetes-Dependent Quality of Life (ADDQoL 19) 
Studies  considering  QoL  have  utilised  either  a  general  or  diabetes  specific  measure. 
General measures have tended to be used in comparative studies or where findings from 
one patient group (e.g. a group with diabetes) are being bench marked against those from 
other patient cases (e.g. arthritis, cardiovascular disease). One dilemma the researcher 
faces concerns what aspects of QoL the instrument is measuring. The instruments vary in 
what they measure (many being a single index measure) no doubt because consensus on 
the definition of QoL has not been reached (Polonsky, 2000). According to Polonsky 
(2000) QoL refers to how the person perceives their own well-being in three main areas of 
functioning: social, physical and psychological. Further, he reflects that no tool currently 
exists that satisfactorily assesses all three aspects.  
 
Adding to the debate on what QoL instrument should be selected by a researcher, Garratt, 
Schmidt and Fitzpatrick. (2002) reviewed the reliability and validity of available disease 
specific  QoL  measures.  Out  of  20  diabetes-specific  instruments  identified,  only  five 
demonstrated  rigor  in  terms  of  validity  and  reliability  and  were  consequently 
recommended for future use. The ADDQoL was one of the five instruments and Garratt 
and colleagues concluded that the recommended instruments “…offer the most promising 
approaches  to  patients  assessed  measurement  of  diabetes-specific  HRQL  in  diabetes” 
(2002, p.10). Similarly, Wildes Greisinger and O‟Malley (2003) conducted a systematic 
review  to  identify  QoL  measures  and  ascertain  their  descriptive  and  psychometric 
properties.  The  purpose  of  the  review  was  to  provide  researchers  with  data  to  guide 
selection of the most appropriate and responsive instrument for a planned study. Wildes 
and  colleagues  recommended  only  five  of  the  twenty  four  diabetes  specific  QoL 
instruments reviewed, one of which was the ADDQoL selected for the present study. The 
work by Garratt et al. and Wildes et al. culminated in the identification of eight suitable 
QoL measures, with only two instruments being recommended by both groups of authors.  
 
The popularity of a QoL instrument may be the influencing factor for choice by other 
researchers. As Polonsky (2000) identified, researchers have tended to  select a health 
related quality of life measure based on what everybody else is using, or assumed that if it 
measures psychosocial issues it is synonymous with QoL and therefore appropriate, or,  
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worse still, accepted if  the title of the instrument  contained the terms  “diabetes” and 
“QoL” in it. Therefore, Polonsky concluded that the common usage of an instrument can 
mislead the researcher.  
 
The Audit of Diabetes Dependent QoL (ADDQoL) 13 was developed in the early 1990s 
to provide a measure of the impact of diabetes on an individual‟s quality of life (QoL) 
(Bradley et al., 1999). The advantage of the ADDQoL over other instruments lies in its 
capacity to identify particular aspects of life that influence QoL in people with diabetes 
(Bradley, 2005). Moreover, it can be used with all adult people with diabetes, regardless 
of  the  type  of  diabetes  that  they  have.  The  developers  established  content  validity 
established and it demonstrated strong internal consistency, with a Cronbach alpha = 0.85 
(Bradley, et al., 1999). The ADDQoL was modified further, with the revised version been 
known as the ADDQoL 18 (Bradley & Speight, 2002). 
 
More recently further modification of the instrument has led to the ADDQoL 19 The 
modifications resulted following studies with people with diabetes eye disease and aged 
care residents. The changes to the ADDQoL 18 included the simplification of wordage 
used; the addition of a new item on close personal relationships and one item was re-
stated into two items. In addition, the number of positive response options was reduced, 
given  that  responses  at  that  end  of  the  scale  are  unlikely  as  it  is  clear  that  diabetes 
negatively affects QoL (Bradley, 2006). Ultimately, with these revisions the ADDQoL 19 
includes  two items,  which provide an overall measure of QoL  and another 19 items, 
which consider specific aspects of QoL. The two items are scored individually, whilst the 
19 items are attributed a weighted score, which is summed to provide an overall impact 
score. 
 
Given the newness of the ADDQoL 19 has not been extensively tested to-date. Based on 
the previous versions Bradley (2006) expects that using factor analysis the 19 items will 
load together at > .4. Similarly, the internal consistency predictions are expected to be at 
least α > .8, if not higher at α > .90. 
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The Brief Illness Perception Questionnaire (Brief IPQ) 
The  Brief  IPQ  is  a  scale  developed  by  Broadbent  et  al.,  (2006)  to  collect  data  on 
individual‟s  cognitive  and  emotional  representation  of  illness.  It  includes  eight  items 
using a linear, Likert scale and one further open response item to measure dimensions of 
illness representation. Accordingly, cognitive illness representation is assessed by five 
items, one item each for consequences, timeline, personal control, treatment control and 
identity;  two  items  measure  emotional  representation,  concern  and  emotion;  one  item 
measures  illness  comprehensibility  and  the  open-ended  item  assesses  causality  of  the 
disease.   
 
The Brief IPQ was derived from the Illness Perception Questionnaire-IPQ (Weinman et 
al., 1996) and its revised form the IPQ-R (Moss-Morris et al., 2002). Prior to the IPQ 
cognitive representation of illness had been researched using a qualitative framework, 
therefore, the developers of the IPQ considered it timely to develop a more practical and 
efficient tool for assessing this concept (Weinman & Petrie, 1997). The questionnaire was 
constructed to assess the dimensions of illness representation that had been identified in 
Leventhal‟s self-regulation model (Weinman et al., 1996). Accordingly, five scales were 
constructed: illness identity, which reflects what the person‟s ideas are about the health 
condition and its symptoms; cause, or what the person perceives as the likely aetiology of 
their condition; time-line refers to the anticipated duration of the disease; consequences 
assesses  the  impact  of  the  disease  on  physical  and  psycho-social  functioning  and  the 
cure/control scale, which considers the persons beliefs about whether the disease can be 
controlled  or  cured.  Items  for  the  five  scales  were  derived  from  theory  and  patient 
interviews.  
 
The validity and reliability of the IPQ scales were established with groups of participants 
(N = 848) from seven illness groups, including one group of patients with type 1 diabetes 
(n  =  88),  recruited  in  London  and  Auckland  (Weinman  et  al.,  1996).  Support  for 
concurrent validity was  tested in the sub-group of participants suffering a myocardial 
infarction. Correlations were determined between the IPQ scales and other measures of 
perceived health, including the number of recent visits to the doctor and likelihood of 
future complications. In the asthma sub-group the cure/control scale was correlated with 
the Multidimensional Locus of Control Scale (MHLC), the latter scale also used in the 
present study. A positive correlation was found with the cure/control scale and the MHLC  
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internal control scale (r = 0.44; p <0.001) and negative correlation with the MHLC chance 
scale  (r  =  -0.37;  p  <0.001).  The  internal  consistency  of  scales  was  established  using 
Cronbach alpha and ranged from .73 to .82. A Cronbach alpha above .70 is considered 
acceptable, whilst those above .80 are excellent (Hulley et al., 2007). Similar support was 
provided with test-retest reliability scores determined at one, three and six months. The 
consequences and the control/cure scales had the highest levels of test-retest reliability 
(.68 at one month and .55 and .46 respectively at six months) as these constructs are less 
likely to be influenced over time, whereas the identity and timeline scale were somewhat 
weaker, .06 and .36 respectively (Weinman et al., 1996). 
 
The psychometric properties of the IPQ have been strengthened with its revision in 2002. 
Its scope was extended in several areas. Factor analysis identified that items in some 
scales  loaded  against  several  factors.  Notably  the  loadings  for  the  cure/control  scale 
suggested the need for two sub-scales, one which considered personal control and self-
efficacy and the other considered treatment control. Similarly, the timeline scale has two 
dimensions, one that looks at the duration of the disease relative to its acute or chronic 
nature and the other the cyclical nature of the disease. As a consequence all scales have 
stronger reliabilities (α = .79 to .89). In addition items have been added to provide scales 
to measure the emotional representation of illness, which was overlooked in the original 
version (Moss-Morris et al., 2002) and illness coherence, which measures how the person 
makes sense of their disease.  
 
Confirmation of the psychometric properties of the IPQ has been established in other 
studies (Barrowclough et al., 2001; Carlisle et al., 2005; Cherrington et al., 2004; Fortune 
et al., 2004; Hirani et al., 2006; Lau-Walker, 2004; Urquhart Law, 2002; Vaughan et al., 
2003). However, there are fewer published studies that have been conducted using the 
IPQ-R. Of the ones that have investigated the use of the revised version the work by 
Hagger and Orbell (2005) is exemplary. Hagger and Orbell (2005) tested the factorial and 
discriminative  validity  of  the  IPQ-R  in  a  cervical  screening  context  in  the  United 
Kingdom (n = 606). Using confirmatory factor analysis the validity of the work by Moss-
Morris et al. (2002) was corroborated. Only two items were not relevant in accounting for 
the variance, both were in the consequences scale. Further to this study, Fowler and Baas 
(2006) conducted a study involving patients residing in the United States with chronic 
renal disease (n = 42) and the IPQ-R to measure illness representations in this group.  
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Reliability was  adequate to excellent for all scales  (α  = 0.71 to 0.91), except for the 
treatment control scale, which was weak (α = 0.46). 
 
More recently the “Brief Illness Perception Questionnaire” (Brief IPQ) was developed to 
provide a more rapid assessment tool. The 80 plus item IPQ-R has been significantly 
reduced to a nine item instrument. Broadbent et al. (2006) suggest that the brief version of 
the IPQ-R is ideally suited to large scale studies, especially where the instrument is “… 
only one part of a larger set of psychological  constructs (p. 632). A single item was 
formed that best represented the items in each of the scales and sub-scales in the IPQ-R. 
Consequently, the brief version has eight new items and part of an old item to measure 
causality. Broadbent and colleagues (2006) assessed the Brief IPQ in a study involving 
six illness groups (N = 891), including those with type 2 diabetes (n = 119). Analysis 
indicated good reliability on test-retest measures (r = 0.42; p <.01 to r = 0.75; p <.001) 
and moderate to good associations between the brief and revised versions of the IPQ. The 
item  measuring  causality  was  reduced  to  an  open-ended  response,  where  participants 
identified aetiology, rather than selecting aetiology from a set list. This item now requires 
content analysis to identify casual categories for coding purposes.  
 
In summary the IPQ-Brief was considered a valid and reliable instrument to use in the 
present study. The only modification of the questionnaire made for the present study was 
the replacement of the term illness for diabetes in the stem of each item. The developers 
advised on the suitability of this change where study subjects have a particular disease, 
rather then using the generic term illness (Broadbent et al., 2006).  
 
 
The Diabetes Distress Scale (DDS) 
The emotional distress associated with having the condition of diabetes was measured in 
participants by the Diabetes Distress Scale, developed by Polonsky and colleagues (2005). 
This scale is a 17-item, Likert scale, with ratings from not a problem through to serious 
problem. The nature of emotional distress is reflected in four subscales. These subscales 
are emotional burden (five items), physician related distress (four items), regimen-related 
distress (five items) and interpersonal distress (three items).  
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The DDS is a new instrument developed to assess the impact of diabetes on the emotional 
well-being of the person with diabetes. Several instruments already exist to measure the 
distress associated with diabetes, including the widely used Problem Areas in Diabetes 
Scale (PAID). Whilst Polonsky et al. (2005) acknowledge the strengths of the PAID; they 
consider the instrument deficient in some key areas. For example, only one item on the 
PAID considers emotional distress associated with health care providers. Furthermore, the 
PAID provides only one overall measure of distress (Welch, Jacobson & Polonsky, 1997) 
and therefore fails to distinguish between facets of distress. In light of this, Polonsky and 
colleagues  (2005)  considered  it  timely  to  develop  a  tool  that  could  capture  specific 
dimensions of emotional distress. Importantly, the new instrument was to be amenable to 
use in both the research and clinical situations in a timely fashion. The latter issue was 
paramount given some of the established instruments are lengthy with double or more the 
number of items of the DDS.  
 
It is interesting to note that William Polonsky was a lead developer of the PAID, when it 
was developed at the Joslin Diabetes Center, Boston. Polonsky, was therefore familiar 
with the PAID and its limitations. 
 
The  construction  of  the  instrument  commenced  with  an  invitation  to  selected  health 
professionals involved in the specialist area of diabetes and consumers. This panel of 
people was asked to review the items within the existing PAID, Questionnaire on Stress 
in Patients with Diabetes – Revised (QSD-R) and the ATT39 (attitude) tools. From this 
50  new  or  similar  items  were  prepared  that  were  later  reduced  to  28  following  pilot 
testing. At this stage there was seven items within each of the four subscales, mentioned 
previously. 
 
Further testing of the new instrument involved four independent diabetes patient groups in 
America.  These  included:  two  hundred  patients  from  waiting  rooms  in  primary  care 
clinics, a further 179 from waiting rooms at diabetes specialty clinics, 167 from a diabetes 
management study program and 158 from an on-going diabetes management program. A 
preliminary instrument of 28 items was presented to all participants. Exploratory factor 
analysis, using Promax rotation, identified 17 items that were consistent across the four 
sample groups, which correlated with four domains (Polonosky et al., 2005).  
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The internal  consistency of the scale and subscales was  established using Cronbach‟s 
alpha.  The  total  scale  was  α  =  0.93,  with  the  results  for  subscales  being  more  than 
adequate - emotional burden (α = 0.88), physician related distress (α = 0.88), regimen-
related  distress  (α  =  0.90)  and  interpersonal  distress  (α  =  0.88).  In  addition  Pearson 
correlations were used to establish validity coefficients between the new scale and other 
measures,  for  example  metabolic  variables  (including  HbA1c)  and  self  care  activities, 
measured by Toobert et al. (2000) Summary of Diabetes Self-Care Activities instrument. 
No relationship was found between the subscales and HbA1c, but a positive association 
between the DDS total score and some measures of self-care activities was shown, In 
particular, an association between DES total score and poor adherence to meal planning (r 
= .030, p <0.001) and lower levels of exercise (r = 0.13, p <0.01) was demonstrated.  
 
Given  the  DDS  is  a  new  instrument,  there  is  as  yet  no  published  studies  available 
confirming the validity and reliability of the instrument. The test-retest reliability has not 
yet  been  established  and  given  insufficient  sample  size  the  instrument  has  not  been 
verified for use with ethnic groups or across different types of diabetes (Polonsky, et al., 
2005). 
 
 
The Diabetes Empowerment Scale (DES) 
The DES was developed in 2000 at the Michigan Diabetes Research and Training Center 
(MDRTC).  The  tool  was  developed  when  the  MDTRC  recognised  that  patients  with 
diabetes were responsible for their care most of the time and therefore not controlled by 
the  medical  profession  (Department  of  Veteran  Affairs,  2003).  Empowerment  was  a 
concept that could provide an indicator of how patients would be able to manage this care. 
Therefore, the purpose of the DES is to provide a measurement of psychosocial self-
efficacy related to diabetes (MDRTC, 2007). It comprises 28 items, using a Likert scale 
from strongly agree to strongly disagree. The items clustering around three subscales: 
managing the psychosocial aspects of diabetes, assessing dissatisfaction and readiness to 
change  and  thirdly  setting  and  achieving  goals.  Only  the  latter  two  subscales  were 
selected for the present study, because of their direct relevance to self-regulation. It was 
considered that managing the psychosocial aspects of diabetes could be more effectively 
measured  by  the  more  recently  developed  Diabetes  Distress  Scale.  Furthermore,  as 
Anderson,  Funnell,  Fitzgerald  and  Marrero  (2000)  indicate  the  DES  lacks  specificity,  
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providing a more generalized measure of self-efficacy. Therefore, the inclusion of the 
DDS should enrich the data gained on self-efficacy and coping with psychosocial aspects 
of diabetes.  
 
The original version of the DES contained 37 items, measuring eight subscales. The eight 
subscales were: assessing the need for change, developing a plan, overcoming barriers, 
asking  for  support,  supporting  oneself,  coping  with  emotion,  motivating  oneself  and 
making appropriate diabetes care choices (Anderson, Fitzgerald, Gruppen, Funnell & Oh, 
2003). Only three of the eight subscales had reasonable internal consistency scores (α 
≥.80)  and  therefore  items  were  re-considered  in  an  attempt  to  improve  the  scales 
psychometric properties  (Anderson et  al.,  2000). A  convenience sample (n  = 375) of 
people  with  diabetes  involved  with  the  MDRTC  completed  the  questionnaire.  Three 
conceptual dimensions were identified using factor analysis, although six were identified 
(eigenvalue ≥ 1.0), the researchers considered the three final subscale factors to be the 
best fit accounting for 56% of the total variance and having a coefficient alpha of 0.96. 
Accordingly, nine items each were identified as managing the psychosocial aspects of 
diabetes  and  assessing  dissatisfaction  and  readiness  to  change.  A  further  ten  items 
measured  setting  and  achieving  goals.  Internal  consistency  was  high,  with  all  three 
subscales having coefficient alpha ≥ .80), being .93, .81 and .91 respectively. 
 
An eight –item short form of the DES (DES-SF) was later developed to permit a brief 
overall assessment of diabetes related self-efficacy (Anderson  et  al., 2003).  However, 
given the brevity of this instrument it was considered unsuitable for the present study.  
 
The DES has been validated in several studies in countries other than America. A Chinese 
version of the tool (DES-C) has been developed by Shiu, Wong and Thompson (2003). 
The psychometric properties of the translated tool were tested with 207 patients in Hong 
Kong. In this study five subscales were identified with a total of 20 items. The subscales 
were:  Overcoming  barriers,  determining  suitable  methods,  achieving  goals,  obtaining 
support and coping, all scales having alpha coefficients ≥ .76. Further testing of the DES-
C to relate its predictive value to glycaemic control was studied with 189 patients in Hong 
Kong.  Results  did  not  support  the  presence  of  a  relationship  between  empowerments 
measures  and  glycaemic control  measure, HbA1c (Shiu, Martin, Thompson  & Wong, 
2005).  Similar  results  were  found  in  a  Swedish  study  involving  32  teenagers  with  
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diabetes,  where  the  DES  was  used  to  assess  the  effectiveness  of  an  empowerment 
education programme on glycaemic control. Viklund, Örtqvist and Wikblad (2007) like 
Shiu et al. (2005) found that there empowerment had limited effects unless parents were 
involved. 
 
 
The Diabetes Management Self-Efficacy Scale (DMSES)  
The DMSES was adapted for Australian use from the United Kingdom‟s (UK) version of 
the instrument  (McDowell, Courtney, Edwards  & Shortridge-Baggett, 2005). The UK 
version was itself adapted from the original instrument developed in the Netherlands. A 
42 item scale was reviewed by experts in diabetes and self-efficacy and following factor 
analysis reduced to 20 items, clustered around four self-care activities (van der Bijl, van 
Poelgeest-Eeltink & Shortridge-Baggett, 1999). Internal consistency of the scale was α = 
.81, with test-re-test reliability r  = .79 (p < 0.001). With regards to the fours factors 
identified,  these  being:  nutrition  specific  and  weight,  nutrition  general  and  medical 
treatment, physical exercise and blood sugar, van der Bijl et al. (1999) concluded that 
although four factors were located, the study size was too small to determine if these 
factors represented sub-scales and therefore further investigation is warranted.  
 
The uni-dimensional, 20-item scale measures “…efficacy-expectations towards diabetes 
self-care activities” (McDowell et al., 2005. p. 178). It uses a Likert scale ranging from 
cannot  do  at  all  through  to  certainly  can  do.  Eighty  eight  participants  with  diabetes 
completed  the  instrument,  previously  adapted  to  the  Australian  context.  Analysis 
confirmed internal consistency with a Cronbach alpha of .91. Convergent validity was 
established using a General Self-Efficacy (GSE) scale. Pearson‟s correlation between the 
two scales was reasonable (r = 0.52). Although a strong relationship was not found, it 
does suggest that the DMSES measures self-efficacy (McDowell et al., 2005). However, 
cohesiveness of the scale may be suspect given the wide spread of mean-item correlations 
(0.02 to 0.78). The developers suggested that five items were questionable as they did not 
contribute  greatly  to  the  homogeneity.  Also  several  items  were  highly  correlated  and 
therefore may be redundant items.  
 
Further work by McDowell et al. (2006) has identified the existence of subscales within 
the  DMSES.  The  instrument  was  administered  to  184  subjects  with  diabetes  and  
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exploratory factor analysis performed. Factor analysis supported four factors, representing 
the constructs reflecting self-efficacy in diet (nine items), physical activity (five items), 
blood glucose (three items) and medication (three items). The factors had an eigenvalue 
of 5.3, 3.5, 2.6 and 2.0 accounting for 26.7%, 17.3%, 13.7% and 10.2% of the variance 
respectively.  The  developers  concluded  that  there  was  minimal  overlap  between  the 
variables. However, they  suggested that their findings  should be confirmed in  further 
studies with different sample groups and also identified the need to explore the items in 
the diet subscale to see if all items are required. 
 
The instrument was selected for the present study in preference to others because the 
wording in the items clearly articulates with specific self-care activities that the person 
with diabetes is required to do on a daily basis. Furthermore, Anderson et al. (2000) 
acknowledge  that  their  instrument,  the  Diabetes  Empowerment  Scale,  lacks  this 
specificity. The DES fails to measure self-efficacy related to specific health behaviors, for 
example, confidence in ability to manage blood glucose monitoring; rather it provides a 
general measure of self-efficacy. Additionally, the DMSES is currently been evaluated 
with  a  large  international-based,  research  group,  the  International  Partners  in  Self-
management  and  Empowerment  (IPSE).  The  IPSE  involves  researchers  from  six 
countries: Australia, Belgium, Switzerland, United Kingdom, United States of America 
and the forerunner of the DMSES, the Netherlands. The research proposed by this group 
is exploring the achievement of improved diabetes self-management, to be evaluated by 
validated instruments, including the DMSES.  
 
 
The Health Care Climate Questionnaire (HCCQ) 
The HCCQ was designed to gain patient perceptions of their health care providers and 
their ability to support self-determination, thus being able to make judgments about the 
autonomy  supportiveness  of  the  health  care  climate  (Williams  et  al.,  2006).  The  full 
version of the HCCQ comprises 15 Likert based items, with several short form versions 
being available. 
 
The Health Care Climate Questionnaire was developed from work on similar constructs in 
non-health settings, including the work environment (Deci, Connell & Ryan, 1989) and 
school environment (Grolnick, Ryan & Deci, 1991). In an un-published study involving  
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276 patients who visited a medical facility a one factor scale was demonstrated, with a 
Cronbach alpha of .95. Further to this the 15-item HCCQ was validated in a published 
study involving overweight patients (n=103) involved in a weight loss program (Williams 
et  al.,  1996).  A  factor  analysis  supported  a  single  factor,  representing  the  construct 
autonomy support. The single factor had an eigenvalue of 9.87, with all factors loading at 
greater than .55. The measure of internal validity (α = .96) supports that found in the non-
published study.  
 
Variations  of  the  HCCQ  have  been  used  in  other  studies  to  measure  the  perceived 
autonomy support of health care professionals in smoking cessation programmes. A four-
item version of the HCCQ was used in a study involving teenagers (n = 154) exposed to 
two anti-smoking interventions (Williams, Cox, Kouides & Deci, 1999). The Cronbach 
alpha reliability was .88. A similar study involving adults (n = 336) was conducted by 
Williams  et  al.  (2002),  where  adults  were  randomized  into  a  control  group  and  an 
intervention group using a self-regulation model. In this study a five-item short form 
HCCQ was used and Cronbach alpha of .81 was obtained. The latter study did not involve 
the  participants‟  ratings  of  the  HCCQ,  instead  the  anti-smoking  intervention  was 
presented by a physician and the presentation itself was audio-taped. Three trained raters 
rated the autonomy supportiveness of the physician based on listening to the audiotape 
recording. Another study using a four item modified version of again demonstrated the 
strength of the HCCQ (Williams, Rodin et al., 1998). This  study considered multiple 
variables, including autonomous support against  medication adherence. The  four item 
correlated with the full version of the HCCQ (r = .91, p <0.01), with autonomous support 
accounting  for  68%  of  the  variance  in  the  measures  used  to  account  for  medication 
adherence. 
 
The  HCCQ  has  been  used  in  only  a  few  studies  specifically  involving  people  with 
diabetes.  A  prospective  cohort  study  considered  the  effect  of  autonomous  supportive 
health care providers on the measure of glycaemic control (Williams, Freedman et al., 
1998).  One  hundred  and  twenty  eight  patients  from  a  hospital  diabetes  center  were 
recruited  and  a  five  item  version  developed  including  items  considered  to  be  most 
representative of autonomy support. The short version correlated with the long version (r 
= .91) and had a Cronbach alpha of .80. Factor analysis yielded one factor (eigenvalue = 
3.0, all factors loading above .74). More recently a longitudinal study considering the  
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same variables was completed (Williams et al., 2004). A six-item short version HCCQ 
was used (α = .82). 
 
All of the reported studies that have used the HCCQ have been conducted in American, 
invariably  in  studies  conducted  by  the  developers  of  the  instrument.  However,  alpha 
reliability for all versions has consistently been .80 or above.  
 
 
The Multidimensional Health Locus of Control Scale (MHLC) 
There are three forms available to measure health locus of control, two are general, non-
condition specific and one is condition specific. Form A tends to be used in studies with 
relatively well individuals, in contrast to Form B which has been used more commonly 
with those with chronic conditions (Wallston, 1993). The MHLC Form C version was 
constructed by Wallston et al. (1994) to measure locus of control in subjects with an 
existing medical condition, for example, diabetes.  
 
Form C was developed some 15 years later than the other two variations, in response to 
the need to consider relationship between types of control and health outcomes (Wallston 
et al., 1994). Furthermore, Wallston et al. identified that Forms A and B were designed to 
be  completed  by  relatively  healthy  people  and  therefore  their  completion  presents  a 
dilemma  to  those  with  a  medical  diagnosis.  A  study  with  patients  with  diabetes, 
rheumatoid  arthritis,  chronic  pain  or  cancer  (n  =  588),  collected  data  using  a  scale 
comprised of 24-items, selected based on their face validity. Initial exploratory factor 
analysis exposed five factors accounting for 58% of the variation, all with eigenvalues 
greater  than  one.  However,  only  four  factors  were  retained  given  scree  test  results, 
showing these four factors accounted for 53.5% of total variance. Eventually the 24 items 
were reduced to 18 items, which was considered consistent to Forms A and B.  
 
This 18-item, Likert scale has four subscales: Internal control (6-items), chance (6-items), 
doctor  control  (3-items)  and  control  by  others  (3-items).  The  internal  control  scale 
provides a measure of autonomous regulation, whereas the latter two reflect controlled 
regulation.  Each  sub-scales  is  considered  separately,  the  scores  can  not  be  totaled  to 
provide an overall measure of locus of control as each subscale measures a distinctly 
different entity.    
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The reliability of sub-scales within Form C is adequate, with Cronbach alphas in the .70 
to  .71  range  across  patient  groups  for  doctor  control  and  control  by  others  scales 
(Wallston,  Stein  &  Smith,  1994).  Internal  consistency  was  much  higher  for  Internal 
control  and  chance  (α  =  .79  to  .87).  Test-retest  stability  coefficients  are  satisfactory, 
ranging from .60 to .70 (Wallston, 2005b). Wallston et al. (1994) also established strong 
construct and concurrent validity of the instrument. Although, Wallston (2005a, 2005b) 
cautions researchers about the validity claims of the instrument. Wallston suggests that 
the construct health locus of control may not be completely captured by the items in the 
instrument. For example, it does not include items considering the place of environmental 
constraints  in  shaping  control.  Hence  in  the  present  study  the  Health  Care  Climate 
Questionnaire was included to gather in-sight into how this aspect may influence control. 
 
Form  C  of  the  MHLC  scale  has  been  used  in  diabetes  specific  studies.  In  1998, 
Strenstrom  et  al.  established  that  greater  adherence  to  medical  regimes  was  more 
positively related to people who exhibited stronger internal control. More recently Form C 
was  used  by  O‟Hea  and  colleagues  (2005)  in  a  study  involving  people  with  type  2 
diabetes to determine if any of the subscales was predictive of glycosylated haemoglobin 
(HbA1C), a measure of disease control. Findings suggested interaction with aspects of the 
MHLC  with  adherence  to  diabetes  management  requirements,  with  poorer  adherence 
being related to individuals with high chance and low internal control and those with high 
other people and high chance beliefs. Wallston (2005a) asserts that study findings like this 
herald the way for further studies to explore interactions between locus of control and 
other health related measures. However, Luszczynska and Schwarzer (2005) caution that 
health  locus  of  control  has  less  predictive  power  on  behavioural  change  than  other 
constructs, such as self-efficacy. They cite work by Pucheu, Consoli, D‟Auzac, Francis 
and Issad conducted in 2004 to demonstrate that locus of control is more predictive for 
affect  and  quality  if  life.  Luszczynska  and  Schwarzer  (2005)  continue  that  a  further 
restriction of the locus of control scale exists, especially in those with chronic disease, 
like diabetes, where multiple diabetes related complications may be present. A person‟s 
locus  of  control  may  be  internal  for  one  complication  and  external  for  another  and 
therefore judgments for items in the scale difficult to make. Similarly, they also suggest 
that moderators of locus of control (e.g. current health status) may influence locus of 
control and therefore control will vary subject to the influence of the moderators.   
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APPENDIX E: Letter to distributors 
 
 
 
 
 
Hi,  
 
You may recall me contacting you recently to discuss the Well-being of People Living 
with Diabetes: 2007 Survey. You kindly agreed to distribute the survey to your adult 
customers / clients with diabetes. Could you please hand out the surveys supplied until 
you have used them all? Other than offering the survey there is no need for you to be 
involved further. All instructions are provided in the envelope for the recipient to decide 
if they wish to complete the survey. I have included some brief details of the study in 
case you wish to inform your customers / clients about it.  
 
About the survey 
This survey is part of my PhD studies at Murdoch University, investigating how a 
person with diabetes manages their disease. The purpose of this study is to find out 
what factors most assist the individual to self-manage the condition and achieve quality 
of life. It is anticipated that the findings from the study will lead to some practical 
solutions / resources to help people with diabetes living in Western Australia.  
 
Instructions for completing and returning this survey  
Instructions are detailed on the survey itself. The survey has been designed to be easy to 
complete, most questions only requiring boxes to be ticked. It is estimated that the 
survey may take between 20-30 minutes to complete. There is a return paid envelope 
included in the survey. 
 
This survey has been approved by Murdoch University Ethics Committee. It requires no 
identifying details of the person with diabetes or any health professional they may see 
to assist in the management of disease. Participation is voluntary. 
 
If you have any questions about this project please feel free to contact me. I have 
included a small token of my appreciation and trust that you enjoy it. Your support is 
greatly valued, thank you. 
 
 
Karen Glaister 
Senior Lecturer 
Diabetes Postgraduate Course Coordinator 
Curtin University. GPO Box U1987, Perth 6845 
Tel: (08) 9266 2201  
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APPENDIX F: Study Scales 
 
Reliability 
 
The Audit of Diabetes-Dependent Quality Of Life (ADDQoL 19) 
The  “ADDQoL  19”  Scale  assesses  diabetes-specific  health  related  quality  of  life 
(Bradley & Speight, 2002). It contains two generic, independent QoL items and 19 more 
specific items forming a single scale. At the time of the present study the ADDQoL 19 
had no reported reliability statistics, but based on earlier versions of the ADDQoL its 
developer predicted reliability was likely to be at least α > .8, if not higher at α > .90 
(Bradley, 2006). In the present study this expectation was confirmed with a high alpha 
of .95. Again, as predicted by Bradley, all items within the scale contributed to the 
alpha.  The  inter-item  correlations  were  all  positive,  ranging  from  r  =  0.28  to  0.77. 
Higher values suggest that the strength of the relationship between pairs of items is 
moderately close to each other and therefore likely to be dependable measures of the 
same underlying construct, whilst lower values suggest that some pairs of items are only 
weakly related and thus may not assess the construct sufficiently well. Quality of life is 
a broad concept so some weak relationships would be anticipated. Thus despite some 
weak  correlations  and  given  the  average  inter-item  correlation  was  high  the  scale‟s 
reliability is considered acceptable. 
 
The Brief Illness Perception Questionnaire (BIPQ) 
The  “Brief  IPQ”  assesses  an  individual‟s  cognitive  and  emotional  representation  of 
illness  (Broadbent  et  al.,  2006).  Each  of  the  eight  Likert  items  forming  the  scale 
assesses  a  specific  dimension  of  illness  representation.  Six  items  assess  cognitive 
representation: Consequences, Timeline, Identity, Understanding, Personal control and 
Treatment control and two items assess the emotional representations: Concern and 
Emotion. When the dimensions were treated as a scale Bean et al. (2007) found the 
reliability  to  be  α  ≥  .58.  Reliability  testing  in  the  present  study  found  internal 
consistency to be higher (α = .67) than Bean and colleagues. Removal of the items 
assessing  Timeline  and  Treatment  control  increased  the  alpha  value  to  .68  and  .70 
respectively. However, only one item measures each of these dimensions, accordingly 
the items were retained in the questionnaire. The inter-item correlation range was r = -
0.02  to  0.52,  suggesting  that  items  are  weakly  to  moderately  close  to  each  other.  
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However, given the multidimensionality of the items this finding is not surprising as the 
items are expected to operate independently. 
 
The reliability coefficients for the combined cognitive and emotion representations were 
.51 and .67 respectively. The alpha value for the cognitive items could be increased 
slightly to α = .53 or .54 if the items Treatment control and Timeline were excluded 
from  the  subscale.  Even  with  some  leniency  in  the  interpretation  of  the  reliability 
coefficient, its low value suggests that not all items are correlated and therefore not 
assessing a single underlying construct. However, the developers acknowledge that in 
reducing the full version of the IPQ to the brief version, only a single item remains to 
measure each of the unique constructs of illness representations (Bean et al., 2007) and 
hence items do not collectively contribute to one construct. The instrument has been 
designed to be part of a battery of tests and therefore its reliability may be compromised 
in maintaining the brevity of a scale. Accordingly, subsequent findings attributed to a 
summary score of the BIPQ items are interpreted cautiously. 
 
The Diabetes Distress Scale (DDS) 
The emotional distress associated with diabetes was assessed by the “Diabetes Distress 
Scale”, developed by Polonsky and colleagues (2005). This scale provides an overall 
indicator of distress as well as four aspects of distress related to Emotional burden, 
Health  care  provider  (HCP),  Regimen  and  Interpersonal.  The  reported  internal 
consistency for the overall scale (α = .93) and subscales (all α‟s > .88) were shown to be 
strong (Polonsky et al., 2005). This was confirmed in the present study, DDS α = .93 
and all four subscales reported α‟s > .86. The exclusion of one item in the HCP related 
distress subscale, “Feeling that I don’t have a doctor who I can see regularly about my 
diabetes”,  would  have  raised  the  alpha  from  .85  to  .86.  However,  given  the 
improvement in the alpha value was only marginal and its overall value when the item 
was included was strong, the item was retained in subsequent analysis. Similarly the 
exclusion of the item “Feeling that I am not testing my blood sugars frequently enough” 
in the Regimen subscale would have raised the alpha from .86 to .88. The inter-item 
correlations for the DDS were all positive and demonstrated a range of correlations 
from very weak (r = 0.15) to moderate linear associations (0.73), which was as expected 
given the presence of four discreet subscales. Accordingly, the correlations for the four 
subscales were stronger (minimum r ≥ 0.35). The strongest range of associations were  
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evident in the Interpersonal distress subscale (r = 0.66 to 0.70). Given these findings, 
the DDS subscales were all considered dependable for analysis within the testing of the 
conceptual model. 
 
The Diabetes Empowerment Scale (DES) 
The Assessing  dissatisfaction and  readiness to  change  (nine items) and  Setting  and 
achieving goals (10 items) subscales of the “DES” were used in this study. Internal 
consistency has been shown to be high, with both subscales demonstrating a coefficient 
alpha of .81 and .91 respectively (Anderson et al., 2000, 2003). In the present study the 
Cronbach alpha for the Assessing dissatisfaction and readiness to change subscale was 
.74, suggesting moderate internal consistency and is slightly lower than that found by 
others. Although the internal consistency can be considered adequate for the study‟s 
purpose, the item-total correlation statistics were examined to determine if it could be 
improved. The exclusion of one item “I know what part(s) of taking care of my diabetes 
that I am not ready to change” would raise the overall alpha to .77. However, given the 
improvement in the alpha value was small, the item was not considered a serious threat 
to  the  internal  consistency  of  the  subscale  and  therefore  it  was  not  excluded  from 
subsequent analysis. In contrast, the Cronbach alpha was higher (α = .91) for the second 
subscale Setting and  Achieving Goals and was  consistent with the alpha coefficient 
alpha found in other studies. As expected, the item-total correlation statistics revealed 
that the alpha coefficient would not be raised by the exclusion of any items in the 
subscale.  The  inter-item  correlations  for  Assessing  dissatisfaction  and  readiness  to 
change are of concern, whilst all are positive, they are indicative of mostly very weak 
linear associations (r = 0.02 to 0.68). Stronger inter-item correlations (r = 0.31 to 0.72) 
were evident for the Setting and achieving goals subscale. Given the average inter-item 
correlation was moderate the scale‟s reliability was considered acceptable.  
 
The Diabetes Management Self-Efficacy Scale (DMSES) 
The  “DMSES”  comprises  a  20  item  scale  assessing  efficacy  of  diabetes  self-care 
activities. McDowell et al. (2006) identified four subscales reflecting self-efficacy in 
Diet, Physical activity, Blood glucose and Medications. Internal consistency testing in 
the present study indicated high reliability (α = .92) and was consistent with that found 
in another Australian study (α = .91), (McDowell et al., 2005). The internal consistency 
statistic  for  three  of  the  subscales,  Diet  (α  =  .92);  Physical  activity  (α  =  .83)  and  
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Medications (α = .75) were adequate to strong. The Blood glucose subscale was less 
optimal at α = .68. The exclusion of the item „I am able to check my blood glucose 
/sugar level if necessary‟ would elevate the alpha value to .80. However, given this 
scale only contained three items in total it was decided to retain it. Others have reported 
moderate reliability values at α ≥ .71 for all four subscales in non-Australian versions of 
the instrument (van der Bijl et al., 1999). The inter-item correlations for the DMSES 
demonstrated a range of positive linear associations, from weak (r = 0.11) to strong (r = 
0.80). The individual subscales revealed a similar pattern, although none demonstrated 
such low associations evident in the overall scale: Diet (r = .39 - .80); Physical activity 
(r = 0.34 to 0.69); Blood glucose (r = 0.27 to 0.67) and Medication (r = 0.38 to 0.72). 
Again, the average correlations were considered appropriate and therefore the scale and 
subscales were retained for inclusion in the modelling phase of the study. 
 
The Health Care Climate Questionnaire (HCCQ) 
The “HCCQ” assesses individuals‟ perceptions of their health care providers and their 
ability to support self-determination (Williams et al., 2006). The instrument comprises 
six items, with three items each representing Cognitive support and Emotional support 
for self-determination. As described in the previous chapter scale items were formed for 
the present study from the different versions of the HCCQ and thus reliability testing 
was imperative. The alpha reliability of the various versions of the HCCQ have been 
established at .80 or above (Williams et al., 1996, 1999, 2002; Williams, Freedman et 
al., 1998; Williams, Rodin., et al., 1998). In contrast, in the present study the Cronbach 
alpha was higher at .93 for the overall scale, indicating that all items  represent the 
construct HCP support for self-determination. All items in the scale contributed to the 
alpha. The Cronbach alpha statistic for the two subscales was strong: Cognitive support 
(α = .88), Emotional support (α = .85). The inter-item correlations were all positive, 
ranging from r = 0.56 to 0.79, suggesting that items are moderately associated with each 
other.  
 
The Multidimensional Health Locus Of Control Scale (MHLC) – Form C 
The “MHLC” Form C version was constructed by Wallston et al. (1994) to assess locus 
of  control  in  individuals  with  an  existing  medical  condition.  The  MHLC  has  four 
independent subscales: Internal control (6-items), Chance (6-items), Doctor control (3-
items) and Control by others (3-items). Wallston et al. (1994) demonstrated adequate  
395 
reliability, with Cronbach alphas slightly lower in the Doctor  control (α = .70) and 
Control by others (α = .71) subscales than the Internal control (α = .79) and Chance (α = 
.87) subscales In the present study the internal consistency was higher for the Internal 
control  (α = .83) subscale and consistent  for the Chance (α =  .84) subscale.  In the 
former subscale all items contributed to the alpha coefficient, whilst in the latter the 
exclusion of the item “As to my condition, what will be will be” would increase the 
alpha  coefficient  slightly  to  .85.  However,  even  with  its  inclusion  the  subscale‟s 
reliability is still consistent with that attained by Wallston et al. (1994) and for this 
reason it was retained. On the other hand the two subscales assessing control by others 
were less favourable than the external control measures. Analysis showed that internal 
consistency was less than ideal for both Control by doctors (α = .69) and Control by 
others  (α  =  .66).  Further  the  internal  consistency  could  not  be  improved  with  the 
exclusion of any items for either subscale. The inter-item correlations in the Internal 
control subscale were all positive, ranging from r = 0.34 to 0.56, suggesting that items 
are weakly to moderately close to each other. The Chance subscale showed similar 
inter-item  correlations  (r  =  0.29  -  0.68).  Both  of  the  external  control  subscales 
demonstrated a small range of positive liner associations amongst the items: Control by 
doctors  r  =  0.40  to  0.46  and  Control  by  others  r  =  0.38  to  0.40.  Despite  the 
shortcomings in the alpha value of the external control measures these subscales were 
included into the modelling phase of the study, given their reliability value was only 
marginally lower than that generally considered adequate (α ≥ .7) and met less stringent 
alpha value criteria (α ≥ .6). 
 
Table F.1 presents a summary of the findings discussed in this section. Where internal 
consistency is less than the more lenient minimum coefficient value, i.e. α < .6, caution 
is needed in the interpretation of the study findings. This particularly applies to the 
BIPQ scale and its Cognitive illness representation subscale, otherwise all other scales 
and subscales were considered adequate for inclusion in the model testing. 
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Table F.1 
Summary of the scales and subscales reliability statistics 
Scale  Cronbach 
alpha 
α 
Inter-item 
correlations 
r 
Audit Of Diabetes-Dependent Quality of Life 
(ADDQoL) 
.95  .28 - .77 
Brief Illness Perception Questionnaire (BIPQ)  .67  -.02 - .52 
Emotional representation   .67  .05 
Cognitive illness representation  .51*  -.11- .52 
Diabetes Distress Scale (DDS)  .93  .15 - .73 
Emotional burden.  .87  .40 - .68 
Health care provider related distress  .85  .46 - .73 
Regimen-related distress   .86  .35 - .69 
Interpersonal distress.  .85  .66 - .70 
Diabetes Empowerment Scale (DES)     
Setting and achieving goals  .90  .31 - .72 
Assessing dissatisfaction and readiness to change   .74  .02 - .68 
Diabetes Management Self-Efficacy Scale (DMSES)  .92  .11 - .80 
Diet management  .92  .39 - .80 
Physical activity management  .83  .34 - .69 
Blood glucose management  .68  .27 - .67 
Medication management  .75  .38 - .72 
Health Care Climate Questionnaire (HCCQ)  .93  .56 - .79 
Cognitive   .88   .67 - .76 
Emotional  .85  .56 - .78 
Multidimensional Health Locus of Control scale 
(MHLC) 
   
Internal control   .83   .34 - .56 
Chance  .84  .29 - .68 
Control by doctors  .69  .40 - .46 
Control by others  .66  .38 - .40 
*α < 0.6 
 
Summary Statistics of the Scales 
This section outlines the summary statistics for the scales. The scales and subscales are 
used to assess different constructs of the model and hence in the next chapter they are 
analysed and interpreted relative to these constructs. Here the purpose of the analyses is 
to establish how the scales performed with the study cohort and through this screening 
process flag any potential threats to their inclusion in subsequent multivariate analyses. 
 
The instruments were analysed using summary statistics; the mean, medium and mode 
as measures of central tendency and standard deviation as a measure of variability. The 
range was also considered to indicate spread of the scores and boxplots referred to for 
visualising  outliers.  Graphical  displays  are  used  to  illustrate  the  distribution  of  the 
scores  for  each  scale.  Symmetry  of  the  distribution  was  explored  and  statistics  
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measuring skewness and kurtosis considered. The degree of skewness or kurtosis was 
measured using the z distribution as described by Field (2009) and, Tabachnick and 
Fidell (2007). Where skewness and kurtosis coefficients are reported, acceptable values 
for psychometric purposes should not exceed ±2, with some leeway for large samples 
(Field,  2009;  Munro,  2005;  Tabachnick  &  Fidell,  2007;  Weinberg  &  Abramowitz, 
2008). Where summary statistics deviate from the norm the implication(s) from this 
were taken into account in subsequent analyses. 
 
The Audit Of Diabetes-Dependent Quality Of Life (ADDQoL 19) 
The ADDQoL 19 uses a Likert scale where -3 indicates a greater negative effect of 
diabetes through to 1, indicating diabetes has least effect. Based on the 19 items, the 
mean QoL score was -0.85 (SD = 0.79), which was marginally more negative than the 
medium (-.63). The modal response was zero suggesting a clustering of responses for 
this  score.  Figure  F.1  shows  the  distribution  of  scores  for  the  scale.  Kurtosis  was 
acceptable  (z  =  1.15),  however,  the  data  was  negatively  skewed  and  the  skewness 
coefficient was high (z = -12.68), indicating severely skewed data. Examination of the 
box plot revealed several small outliers, but none were considered extreme. The skew is 
conceivable and as the developer of the ADDQoL notes it is most unlikely for people 
with diabetes to rate QoL better when diabetes is present, rather it is more probable that 
there is  no change or a worsening of QoL (Bradley, 2006). Hence,  the developer‟s 
justification  for  structuring  the  scale  with  three  negative  categories  and  only  one 
positive category and therefore a left-handed tail is plausible.  
 
Figure F.1. Histogram for the ADDQoL 19 
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The Brief Illness Perception Questionnaire (BIPQ) 
The BIPQ is comprised of eight dimensions of illness representations. Prior to analysis 
three items were reversed scored according to the developer‟s instructions (Broadbent, 
n.d.);  the  scoring  ranged  from  1  signifying  least  effect  through  to  4  most  effect. 
Measures of central tendency for the overall BIPQ were close: mean 2.65 (SD = .43), 
medium 2.63 and mode 2.62. The scores were normally distributed (z = -.06), with 
normal kurtosis (z = -1.28), see Figure F.2.  
 
Figure F.2. Histogram for the BIPQ 
 
The Diabetes Distress Scale (DDS) 
The DDS, a 17-item Likert scale, uses ratings from 1 (not a problem) through to 4 
(serious problem). The mean score for the DDS was 1.63 (SD = 0.57), with the medium 
relatively close at 1.52, although the mode was lower at 1.00. As can be seen in Figure 
F.3 the distribution was positively skewed (z = 11.74), due to the clustering of responses 
at  the  lower  end  of  the  scale.  Likewise  the  kurtosis  is  (z  =  3.09)  was  higher  than 
considered acceptable. The same pattern is evident across all four subscales, with this 
cohort clustering responses at the lower end of the scale. The instrument developer, 
Polonsky (2005), found similar low scores in his studies and although not stated in 
reality the supposition that scores are not normally distributed is feasible. Visualisation 
of the associated box plot revealed some outliers in the higher range of scores, but none 
were considered extreme and their exclusion did not normalise the distribution curve. 
However, the application of an inverse transformation resulted in normality (z = .55) 
and was therefore a consideration in further analyses involving this scale.    
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Figure F.3. Histogram for the DDS 
 
The Diabetes Empowerment Scale (DES) 
The DES used a Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). 
All three measures of central tendency were similar for the Assessing dissatisfaction and 
readiness to change subscale: mean 3.13 (SD = 0.43), medium 3.00 and mode 3.00. The 
skewness coefficient was z = 3.67, which can be attributed to a cluster of scores (n = 88) 
at the high range of the Likert scale, causing the distribution to be positively skewed, 
see Figure F.4. However, there are several asymmetric, extreme outliers, i.e. values that 
are more than three interquartile ranges from the box itself (Munro, 2005; Weinberg & 
Abramowitz, 2008). These outliers were at the lowest end of the scores and removal did 
not improve the normality, neither did the application of transformation procedures. The 
shape of the curve demonstrates a bimodal like appearance and accordingly the kurtosis 
coefficient (z = 5.69) reflected this. Given the largeness of the group of scores affecting 
the symmetry and shape of the distribution further analyses will explore whether this 
group had distinguishing characteristics.  
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Figure F.4. Histogram for the DES  
 
Like the  Assessing  dissatisfaction and  readiness to  change subscale all measures  of 
central tendency were identical for the Setting and achieving goals subscale, however 
the standard deviation was slightly larger (SD = 0.48), although still demonstrating low 
variability.  The  skewness  coefficient  was  z  =  -0.35,  suggesting  an  acceptable 
distribution, although the kurtosis coefficient was z = 3.64. The kurtosis shape of the 
curve  suggested  in  Figure  6.4  is  bi-modal  in  appearance.  Some  outliers,  including 
several extreme outliers were visible on the box plot. The same procedures used for the 
Assessing dissatisfaction and readiness to change subscale were used for this subscale in 
an  attempt  to  deal  with  the  extreme  outliers  and  asymmetry.  Moreover,  the  same 
conclusions can be made here given a large number of responders (n = 95) clustered 
around the upper score. 
 
The Diabetes Management Self-Efficacy Scale (DMSES) 
The 20 item DMSES was scored from 1 (cannot do at all) through to 4 (certainly can 
do). The medium score (3.45) was slightly higher than the mean (M = 3.39, SD = 0.35) 
and highest of all was the mode at 4. Clearly from Figure  F.5 the distribution was 
negatively skewed (z = -81.56), due to the clustering of responses at the higher end of 
the scale. The box plot of the data revealed some outliers, with an extended whisker 
below the box, indicating skewness. However, removal of these low score outliers and 
the  application  of  transformation  procedures  did  not  improve  the  symmetry  of  the 
distribution  because  of  a  cluster  of  responses  around  the  highest  score  (n  =  140). 
Kurtosis was considered acceptable (z = 1.56).   
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Figure F.5. Histogram for the DMSES 
 
The Health Care Climate Questionnaire (HCCQ) 
The HCCQ used a Likert rating of 1 (strongly disagree) through to 4 (strongly agree). 
The average score for the HCCQ was (M = 3.28, SD = 0.68), whilst the medium and 
mode were in turn lower, 3.17 and 3.00 respectively. Figure F.6 shows the distribution 
is negatively skewed (z = -9.64), due to the almost bimodal responses, with multiple 
responses at the highest end of the scale. The box plot revealed some outliers, although 
none were considered extreme. However, there was no upper whisker visible, indicating 
a concentration of scores at the upper part of the distribution. The kurtosis is considered 
acceptable (z = 1.56). Outliers were removed from the analysis to examine the effect on 
the distribution. It was found that skewness was reduced to an acceptable (z = -1.28), 
although the kurtosis showed a flattened peak (z = -5.84). Both the mean (3.44) and 
medium (3.00) adjusted marginally as a result. Once again there was a high frequency 
of scores (n = 254) clustered at the high end of the scale that will be explored further 
later. 
 
Figure F.6. Histogram for the HCCQ  
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The Multidimensional Health Locus Of Control Scale (MHLC) – Form C 
All  four  independent  subscales  of  the  MHLC  were  rated  using  a  Likert  scale  of  1 
(strongly  disagree)  to  4  (strongly  agree)  and  are  illustrated  in  Figure  F.7.  Some 
skewness is expected in these subscales, for example, if participants score highly on 
internal  control  (i.e.  a  negative  skew)  then  they  are  unlikely  to  rate  chance  control 
similarly.  Logically  chance  would  be  rated  lower  and  results  would  be  positively 
skewed. 
 
The measure of central tendency for the Internal control subscale were similar (M = 
3.10, SD = 0.55; medium 3.00 and mode 3.00). The distribution was relatively normal, 
although slightly negatively skewed (z = -2.67). The box plot revealed some outliers, 
although none were considered extreme. The kurtosis was considered acceptable (z = -
.93).  
 
The measures of central tendency for the Chance subscale were also similar: mean 2.03 
(SD = 0.64), medium 2.00 and mode (2.00). Both skewness and kurtosis were abnormal: 
positive skew (z = 6.05) and kurtosis (z = 6.05). The box plot appearance supported the 
positive skew and although some outliers were present, none were considered extreme.  
 
The Control by doctors had the highest average score (M = 3.24, SD = 0.58) of the four 
locus of control subscales. The medium and mode (3.00) were both lower than the 
mean. The distribution was negatively skewed (z = -6.06) and leptokurtic (z = 2.3. The 
box plot revealed some outliers, although none were considered extreme.  
 
Finally, the Control by others subscale had a lower mean (M = 2.23, SD = 0.64) than the 
medium score (2.33). The distribution was positively skewed (z = 3.30) and the kurtosis 
steeply peaked (z = 3.17). The box plot revealed some outliers, although none were 
considered extreme and all were in the higher score range.  
  
403 
   
   
Figure F.7. Histogram for the MHLC 
 
In summary, some scales and subscales used in the study were asymmetrical, suggesting 
a non-normal distribution. In some instances, this was anticipated, for others there were 
a significant number of participants‟ scores clustering around one end of the ratings for 
the scale.  
 
The  procedures  in  this  appendix  demonstrate  the  procedures  taken  to  establish  the 
validity  and  reliability  of  the  study  scales  and  subscales  used  in  this  study.  The 
instruments appear to have acceptable validity and reliability, although there is some 
reservation surrounding the BIPQ. Reliability for the BIPQ was questionable; however, 
the  instrument  is  comprised  of  eight  discrete  dimensions  which  are  independent 
dimensions and therefore unidimensionality of the scale was not expected to be high. 
 
The summary statistics of the scales suggest that normality of the distribution are at 
times violated. Several scales/subscales demonstrate almost a bimodal shaped curve,  
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with a secondary peak at the highest range of the scoring scale. This is particularly the 
case for the DES, DSMES, HCCQ and the doctor control subscale of the MHLC scale. 
A secondary analysis to determine the scales‟ ability to discriminate between factors 
suggests that these scores may be attributed to people with the following characteristics: 
retired, aged over 65 years, widower, currently attending diabetes education, member of 
a  diabetes  support  group,  managing  their  diabetes  with  lifestyle  interventions  and 
finding it easy to meet these costs.  
 
From the analyses described here it was concluded that subject to normality adjustment 
requirements further analyses using these scales could be continued with a degree of 
confidence in the accuracy and claims of the main analyses.  
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APPENDIX H: Confirmatory factor analyses 
 
Confirmatory factor analysis (CFA) was performed on each of the latent variables to 
establish unidimensionality of the measurement models. Unidimensionality is essential 
to substantiate item parcelling and composite score formation used in measurement and 
structural models. The CFA procedure used the principles described in Chapter 5 and 8.  
 
 
Diabetes Distress 
The assessment of diabetes distress employed four subscales, each was examined using 
CFA and are discussed sequentially next. 
 
Diabetes Distress - Emotional Burden (DDe) 
The commencement model and model fit indices for the latent variable labelled DDe are 
detailed in Figure H.1. The model fit data indicates that fit is not ideal (Bollen-Stine p = 
.019), despite all five factors having strong factor loadings (range from a low of .68 to a 
high of .83) and more than adequate squared multiple correlations (R
2), (0.46 to 0.69). 
The Eigenvalues confirmed only one factor was being assessed by the items.  
 
χ
2  28.39 
df   5 
P   < .001 
Bollen-Stine P    .019 
 
 
 
Figure H.1: One factor congeneric model: DDe – version 1 
 
Examination  of  the  modification  indices  (MI)  showed  that  the  error  covariances 
between pairs of indicators involving DDe1 were higher than other pairs. Based on this 
an error term could be introduced between e1 and e2 to improve the fit, however, this 
was  not  permissible  for  unidimensionality  reasons.  Consideration  of  the  five  items 
suggested that DDe1 may overlap other items and therefore it was removed from the 
model. Accordingly, the data now fit the model fit well, χ
2 (N = 386, df = 2), = 5.51, p = 
.064, Bollen-Stine p =.659, Figure H.2. 
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χ
2  5.51 
df   2 
P   .064 
Bollen-Stine P    .659 
RMSEA  .067 (.000, .138) 
CFI  .995 
GFI  .998 
TLI   .984 
Figure H.2: One factor congeneric model: DDe – final version 
 
Diabetes Distress - Health Care Provider (DDhcp) 
Confirmatory factor analysis was conducted on the DDhcp subscale and the data clearly 
fit the model, see Figure H.3. Inter-item correlations ranged from a low of .58 to a high 
of .73, indicating that all items were associated and Eigenvalues confirmed only one 
factor existed. Given this, no modifications to the subscale were required. 
 
χ
2  6.02 
df   2 
P   .049 
Bollen-Stine P    .544 
RMSEA  .072 (.003, .142) 
CFI  .995 
GFI  .992 
TLI   .985 
 
Figure H.3: One factor congeneric model: DDhcp 
 
Diabetes Distress- Regime (DDr) 
Like the subscale DDhcp, confirmatory factor analysis also showed that the data fit for 
the subscale DDr was good, see Figure H.4. All items were correlated, ranging from a 
low of .46 to .76 and evidence of only one factor was evident from the Eigenvalues. 
Given this, no modifications to the subscale were required. 
 
χ
2  11.31 
df   5 
P   .046 
Bollen-Stine P    .588 
RMSEA  .057 (.007, .102) 
CFI  .994 
GFI  .989 
TLI   .988 
 
 
Figure H4: One factor congeneric model: DDr 
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Diabetes Distress - Interpersonal (DDi) 
In order to analyse the subscale DDi it was necessary to force to equality two of the 
error  variances,  refer  to  figure  H.5.  The  DDi  without  this  adjustment  would  be 
justidentified and therefore not able to be computed. 
1
DDi
Interpersonal
DDi1
a
e1
1
DDi2 a e2
1
DDi3 e3
1
 
Figure H.5: One factor congeneric model: DDi – version 1 
 
Confirmatory factor analysis showed that there was an almost perfect fit between the 
data and the model, see Figure H.6. The Eigenvalues suggested one factor and the inter-
item correlations were adequate, range .69 to .73. No modifications were required to the 
subscale for its inclusion into further analytical purposes.  
 
χ
2  .000 
df   1 
P   .993 
Bollen-Stine P    1.000 
RMSEA  .000 (.000, .000) 
CFI  1.000 
GFI  1.000 
TLI   1.005 
Figure H.6: One factor congeneric model: DD1 – final version 
 
 
Diabetes Management Self-Efficacy 
 
Diabetes Management Self-Efficacy - Diet (DMSEd) 
Figure H.7 illustrates the measurement model for the latent variable labelled DMSEd. 
The data does not fit the measurement model well (Bollen-Stine p = .001). The factor 
loadings  and  R
2  are  all  adequate  and  the  inter-item  correlations  all  greater  than  .4, 
suggesting  item  redundancy  is  not  a  problem  The  Eigenvalues  confirmed  only  one 
factor was being assessed by the items. Marked skewness and kurtosis was noted for 
both the items DMSEd1 and DMSEd2. Skewness critical values were -14.61 and -13.13 
respectively, whilst kurtosis critical values were 12.86 and 9.21. The critical values for 
all other items was less than 10 and therefore were considered moderate violations of 
normality, clearly the other two items indicate severe violations of normality. Several 
outliers,  observation  188  (case  459)  and  255  (case  670),  were  removed  from  the  
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analysis with no improvement in model fit. A large standardized residual of 3.904 was 
evident for items DMSEd1 and DMSEd2, inferring that the DMSE factor is unable to 
account for much of the covariation existing between these two items. A large MI of 
96.765 accompanied by a positive parameter change of .092 was shown for the error 
variance e1 and e2. Examination of the content of these two items in relation to the 
construct DMSEd suggests that all items revolve around eating plans apart from the 
item DMSEd1, accordingly this item was removed from the model.  
 
χ
2  344.08 
df   27 
P   < .001 
Bollen-Stine P    .001 
 
 
 
 
 
 
 
Figure H.7: One factor congeneric model: DMSEd – version 1 
 
With the removal of the item DMSEd1 the data still did not now fit the model, χ
2 (N = 
386, df = 20), = 211.82, p < .001, Bollen-Stine p =.001. The process was repeated and a 
large MI of 55.847 with a positive parameter change of .108 shown between the error 
terms  e6  and  e7.  The  item  DMSE7  is  very  specific  whilst  DMSEd6  has  a  broader 
connotation and corresponds with DMSEd5, DMSEd7 was therefore removed from the 
model. Again the chi square dropped but the model fit remained poor, χ
2 (N = 386, df = 
14),  =  120.679,  p  <  .001,  Bollen-Stine  p  =.001.  Further  examination  revealed  the 
standardised residual covariance between DMSEd6 and DMSEd8 was high at 2.553. 
The same reason argued for the removal of DMSEd7 applied to DMSEd8 as it also 
appeared covered by the broader item DMSEd6. Model fit was much improved by the 
removal of DMSEd8, χ
2 (N = 386, df = 9), = 38.49, p < .001, Bollen-Stine p =.011. 
Following this the MI suggested a problem with the error variance between DMSEd6 
and DMSEd9, the latter item assessing eating patterns during periods of stress. With 
some reservation it was removed from the model and the model fit was good, χ
2 (N = 
386, df = 5), = 9.42, p = .094, Bollen-Stine p =.679, Figure H.8.  
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χ
2  9.42 
df   5 
P   .094 
Bollen-Stine P    .679 
RMSEA  .048 (.000, .095) 
CFI  .995 
GFI  .991 
TLI   .991 
 
Figure H.8: One factor congeneric model: DMSEd – final version 
 
Diabetes Management Self-Efficacy – Physical Activity (DMSEpa) 
The measurement model for the subscale DMSEpa is shown in Figure H.9 and as can be 
seen by the GOF measures the data fits the model relatively well. The item DMSEpa1 
has a R
2 value just beneath the cut of value of .30, but given the factor loading of .54 
exceeds the .5 minimum cut off the item was retained for item parcelling purposes.  
 
χ
2  21.56 
df   5 
P   .001 
Bollen-Stine P    .059 
RMSEA  .093 (.055, .135) 
CFI  .979 
GFI  .979 
TLI   .958 
 
 
Figure H.9: One factor congeneric model: DMSEpa 
 
Diabetes Management Self-Efficacy – Blood Glucose (DMSEbg) 
Figure H.10 illustrates the measurement model for the subscale DMSEbg. Being a three 
indicator model the error variance for DMSEbg2 and DMSEbg3 were set to equality, as 
these two appeared the most closely associated. Despite evidence of good model fit 
clearly the item DMSEbg1 demonstrates a low factor coefficient (.42) and a particularly 
low R
2 (.18). This suggests that this item is failing to assess the construct DMSEbg and 
should be removed from the model given its R
2 value is beneath the .30 threshold for 
item retention. To conduct this analysis DMSEbg was combined into a two factor model 
with DMSEm following its initial testing in a one factor congeneric measurement model 
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χ
2  .98 
df   1 
P   .323 
Bollen-Stine P    1.000 
RMSEA  .0003 (.0005, .134) 
CFI  1.000 
GFI  .998 
TLI   1.000 
Figure H.10: One factor congeneric model: DMSEbg 
 
Diabetes Management Self-Efficacy – Medications (DMSEm) 
The measurement model for the subscale DMSEm is illustrated in  Figure  H.11. To 
overidentify the model the error variance for DMSEbg 2 and DMSEbg3 were set to 
equality, as these two appeared the most closely associated. Despite evidence of strong 
factor  loadings  the  model  fit  was  poor.  The  MI  suggested  a  problem  with  e1  and 
accordingly  it  was  removed  from  the  model  as  it  referred  to  doctor  attendance  for 
monitoring purposes rather than specifically medication taking. As was the case for the 
construct DMSEbg the model was not able to be computed and therefore DMSEbg and 
DMSEm were combined for further analysis. 
 
χ
2  29.28 
df   1 
P   < .001 
Bollen-Stine P    .006 
 
Figure H.11: One factor congeneric model: DMSEm 
 
The two factor measurement model combining DMSEbg and DMSEm without the two 
problematic items is shown in Figure H.12. Model fit is good, χ
2 (N = 386, df = 1), = 
2.89, p =.089, Bollen-Stine p =1.000. 
 
χ
2  2.89 
df   1 
P   .089 
Bollen-Stine P    1.000 
RMSEA  .070 (.000, .170) 
CFI  .997 
GFI  .996 
TLI   .980 
Figure  
 
 
H.12: Two factor congeneric model: DMSEbg and DMSEm 
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Locus of Control - Doctors 
Given  the  one  factor  congeneric  model  for  the  variable  locus  of  control  –  doctors 
(LOCdr)  was  justidentified  two  of  the  error  variances  were  set  to  equality  prior  to 
modelling procedures being applied. The measurement model and model fit indices for 
the subscale LOCdr are shown in Figure H.13. The model fit data indicates that fit is 
almost perfect (Bollen-Stine p = 1.000), no modifications were necessary. 
 
χ
2  .02 
df   1 
P   .884 
Bollen-Stine P    1.000 
RMSEA  .000 (.000, .167) 
CFI  1.000 
GFI  1.000 
TLI   1.014 
Figure H.13: One factor congeneric model: LOCdr 
 
 
Locus of Control - Internal 
The locus of control – internal (LOCi) subscale was represented by six items, see Figure 
H.14. All regression weights were significant (p < .001), although the item LOCi1 had 
the lowest factor loading (.55) and R
2 value (.30). The Eigenvalues confirmed a one 
factor model. The model fit was close, Bollen-Stine p = .040, however all other fit 
indices indicated poor model fit (CFI = .940, TLI = .901, RMSEA = .106) apart from 
the GFI, which was adequate at .960. It was felt that given the overall lack of support 
for model fit some model re-specification was necessary. 
 
χ
2  47.64 
df   9 
P   < .001 
Bollen-Stine P    .040 
TLI   1.014 
 
 
 
 
Figure H.14: One factor congeneric model: LOCi – version 1 
 
A large MI of 23.83 with a positive parameter change of .068 was apparent for the item 
pair e2 and e4. Examination of the wording of the LOCi items appeared to show some 
overlap  of  LOCi2  with  LOCi4  and  to  some  extent  LOCi1.  Therefore,  LOCi2  was  
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removed from the model based on the assumption that it was a redundant item. As can 
be seen in Figure H.15, with this modification the data fit the model well, χ
2 (N = 386, 
df = 5), = 5.08, = .401, Bollen-Stine p = 1.000. 
 
χ
2  5.07 
df   5 
P   .407 
Bollen-Stine P    1.000 
RMSEA  .000 (.000, .071) 
CFI  1.000 
GFI  .995 
TLI   1.000 
 
 
 
Figure H.15: One factor congeneric model: LOCi – final version 
 
 
Self-Determination Support 
Self-determination support by health care professionals (SDShcp) was measured by the 
six item Health Care Climate Questionnaire (Figure H.16).  
 
χ
2  115.63 
df   9 
P   <.001 
Bollen-Stine P    .001 
 
 
 
 
Figure H.16: One factor congeneric model: SDS – version 1 
 
The  model  fit  was  poor,  Bollen-Stine  p  =  .001.  Examination  of  the  inter-item 
correlations were close ranging from a low of .62 to a high of .82 and the Eigenvalues 
implied  one  factor,  suggesting  no  problems.  Based  on  the  standardised  regression 
weights all six items load on the construct. Additionally, the critical ratio (t-value) of 
each  item  were  all  significant  and  provided  evidence  that  the  items  measure  the 
construct of self-determination support. Standardised residual covariances were all less 
than 2 and therefore it appears the model is accounting for the association between the 
corresponding items. However, examination of the modification indices suggested that  
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adding a correlated error term between e5 and e6 would improve the Chi -square by 
60.46. Given covarying the error terms results in a loss of unidimensionality the two 
items were examined for overlap.  Both items SDS5 and SDS6 reflect the emotional 
component  of  self-determination  support,  but  it  was  felt  that  SDS5  was  not  as 
personalised as the other items in the scale addressing “people” rather than “me” and 
therefore it was removed from the model, see Figure H.17.  
 
χ
2  28.65 
df   5 
P   < .001 
Bollen-Stine P    .049 
RMSEA  .111 (.074, .152) 
CFI  .984 
GFI  .972 
TLI   .968 
 
 
 
Figure H.17: One factor congeneric model: SDS – final version 
 
The  model  fit  is  almost  acceptable  using  the  Bollen-Stine  p  test  and  the  model  fit 
indices support the model; nonetheless the RMSEA (.111) is just above the .1 cut off 
value. However, the model was accepted as is given the closeness of the fit indicated by 
the majority of the GFI.  
 
 
Self-Regulation 
 
Self-Regulation – Goal Setting (SRgs) 
The goal setting / strategy associated with self-regulation was measured by a ten item 
scale, see Figure H.18. The data fit to the model was poor, Bollen-Stine p = .001. The 
standardised residual covariance between SRgs9 and SRgs10 was high at 3.00 as was 
the  MI  (48.94)  between  error  terms  e9  and  e10.  Examination  of  these  two  items 
suggested some overlap. The item SRgs9 addressed the trying out of different ways of 
overcoming barriers to goals whereas SRgs10 was concerned with deciding what ways 
barriers could be overcome. It was therefore felt that SRgs10 was subsumed within 
SRgs9,  presumably  decisions  would  be  made  before  trying  out  different  ways  to 
overcome  barriers  and  therefore  SRgs10  was  removed  from  the  model.  Whilst  the 
model fit was improved, χ
2 (N = 386, df = 27), = 183.38, <.001, Bollen-Stine p = .002,  
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the chi square remained higher and the model was re-examined. The MI between e1 and 
e2 was also high at 46.10 and after consideration of the items it was felt that SRgs1 
should be retained as it reflected choosing realistic goals an essential component of self-
regulation. The Bollen-Stine p value improved to .026. Based on a high MI of 27.15 the 
next change excluded the indicator SRgs3 from the model, again it was felt that some 
similarity with other items may exist and therefore the item was redundant. Data fit to 
the model was markedly improved by the removal of SRgs3, χ
2 (N = 386, df = 14), = 
44.51, < .001, Bollen-Stine p = .296, refer Figure H.19. 
 
χ
2  265.74 
df   35 
P   < .001 
Bollen-Stine P    .001 
 
 
 
 
 
 
 
 
Figure H.18: One factor congeneric model: SRgs – version 1 
 
 
 
χ
2  44.51 
df   14 
P   < .001 
Bollen-Stine P    .296 
RMSEA  .075 (.051, .101) 
CFI  .979 
GFI  .967 
TLI   .969 
 
 
 
 
 
Figure H.19: One factor congeneric model: SRgs – final version 
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Self-Regulation – Appraisal (SRa) 
The other aspect of self-regulation concerning appraisal processes was  measured by 
nine item scale, see Figure H.20. The data fit to the model was poor, Bollen-Stine p = 
.001. Furthermore several items had particularly low regression weights and R
2 values, 
noticeably SRa4, suggesting it does not seem to contribute to the measurement of the 
construct  self-regulation  appraisal.  Examination  of  the  Eigenvalues  and  scree  plot 
suggested  a  two  factor  structure.  A  two  factor  congeneric  measurement  model  was 
constructed; see Figure H.21. However, the problem remained with Sra4 and model fit 
(Bollen-Stine P = .001). 
 
χ
2  223.41 
df   27 
P   < .001 
Bollen-Stine P    .001 
 
 
 
 
 
 
 
Figure H.20: One factor congeneric model: SRa – version 1 
 
 
 
χ
2  160.57 
df   26 
P   < .001 
Bollen-Stine P    .001 
 
 
 
 
 
 
Figure H.21: Two factor congeneric model: SRa – version 2 
 
Although several items had low factors loadings and sub-optimum R
2 values, SRa4 had 
the lowest with a factor loading of .32 and R
2 of .10 and therefore it was removed from  
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the model first. The item SRa4 was a reverse statement of SRa3 so it was felt that it 
could be excluded. Likewise, SRa2 was removed next due to its low factor loading (.52) 
and R
2 (.27). It was felt that this was also a reverse item for SRa1 and therefore its intent 
was  addressed  elsewhere.  The  next  item  removed  was  Sra7  based  on  its  high 
standardised residual covariance with SRa8 of 3.19. With this modification the model fit 
was much improved, see figure H.22. The majority of the fit indices were acceptable, 
although  the  Tucker  Lewis  index  was  clearly  below  the  acceptable  value  and  the 
RMSEA whilst high, was still within the highest acceptable value. Rather than make 
further changes, which would have resulted in the exclusion of items SRa3 and possibly 
SRa9,  it  was  decided  to  leave  the  model  as  is  otherwise  the  remaining  items  were 
lacking  in  their  representation  of  the  appraisal  component  of  self-regulation  and 
although empirically justified lacked theoretical corroboration. 
 
χ
2  35.94 
df   8 
P   < .001 
Bollen-Stine P    .068 
RMSEA  .095 (.065, .128) 
CFI  .961 
GFI  .969 
TLI   .927 
 
 
 
 
 
Figure H.22: Two factor congeneric model: SRa – final version 
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APPENDIX I: Scale items retained for SEM 
 
For  the  structural  equation  modelling  processes  confirmatory  factor  analysis  was  a 
prerequisite step. This resulted in scale purification, with items being removed where 
indicated by the AMOS model notes, providing they were empirically justified. Below 
is a summary of the item changes that occurred. 
 
Table I.1 
Scale item retention for SEM  
Item code  Items / Indicators  Retained items 
    Type 1  Type 2 
DIABETES DISTRESS  
DDe1  Feeling that diabetes is taking up too much of my mental and 
physical energy every day.  X  X 
DDe2  Feeling angry scared and/or depressed when I think about living 
with diabetes.  X  √ 
DDe3  Feeling that diabetes controls my life.  X  √ 
DDe4  Feeling that I will end up with serious long-term complications, no 
matter what I do.  X  √ 
DDe5  Feeling overwhelmed by the demands of living with diabetes.  X  √ 
DDhcp1  Feeling that my main diabetes health care provider doesn't know 
enough about diabetes and diabetes care.  √  X 
DDchp2  Feeling that my main diabetes health care provider doesn't give me 
clear enough directions on how to manage my diabetes.  √  X 
DDhcp3  Feeling that my main diabetes health care provider doesn't take my 
concerns seriously enough.  √  X 
DDhcp4  Feeling that I don't have a doctor who I can see regularly about my 
diabetes.  √  X 
DDr1  Feeling that I am not testing my blood sugars frequently enough.  X  √ 
DDr2  Feeling that I am often failing with my diabetes regimen.  √  √ 
DDr3  Not feeling confident in my day-to-day ability to manage diabetes.  √  √ 
DDr4  Feeling that I am not sticking closely enough to a good meal plan.  √  √ 
DDr5  Not feeling motivated to keep up my diabetes self-management.  √  √ 
DDi1 
Feeling that friends or family are not supportive enough of my self-
care efforts (e.g. planning activities that conflict with my schedule, 
encouraging me to eat the "wrong" foods). 
√  √ 
DDi2  Feeling that friends or family don't appreciate how difficult living 
with diabetes can be.  √  √ 
DDi3  Feeling that friends or family don't give me the emotional support 
that I would like.  √  √ 
DIABETES MANAGEMENT SELF-EFFICACY 
DMSEd1  I am able to choose foods that are best for my health.  X  X 
DMSEd2  I am able to choose different foods and maintain a healthy eating 
plan.  X  √ 
DMSEd3  I am able to maintain my eating plan when I am ill.  √  √  
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Item code  Items / Indicators  Retained items 
    Type 1  Type 2 
DMSEd4  I am able to follow a healthy eating plan most of the time.  √  √ 
DMSEd5  I am able to follow a healthy eating plan when I am at home.  √  √ 
DMSEd6  I am able to choose different foods and maintain a healthy eating 
plan when I am away from home.  √  √ 
DMSEd7  I am able to choose different foods and maintain a healthy eating 
plan when I am on holidays.  √  X 
DMSEd8  I am able to choose different foods and maintain a healthy eating 
plan when I am eating out or at a party.  √  X 
DMSEd9  I am able to maintain my eating plan when I am stressed or anxious.  √  X 
DMSEpa1  I am able to keep my weight under control.  √  √ 
DMSEpa2  I am able to examine my feet (e.g. for cuts and blisters).  √  √ 
DMSEpa3  I am able to do enough physical activity (e.g. walking the dog, yoga 
and gardening).  √  √ 
DMSEpa4  I am able to do more physical activity if the doctor advises me to.  √  √ 
DMSEpa5  When doing more physical activity I am able to adjust my eating 
plan.  √  √ 
DMSEbg1  I am able to check my blood glucose/sugar level if necessary.  X  X 
DMSEbg2  I am able to correct my blood glucose/sugar when the level is too 
high (e.g. eat different foods). 
X  X 
DMSEbg3  I am able to correct my blood glucose/sugar when the level is too 
low (e.g. eat different foods). 
X  X 
DMSEm1  I am able to visit my doctor once a year to monitor my diabetes.  X  X 
DMSEm2  I am able to take my medication as prescribed.  X  X 
DMSEm3  I am able to maintain my medication when I am ill.  X  X 
LOCUS OF CONTROL BY DOCTORS 
LOCdr1  If I see my doctor regularly, I am less likely to have problems with 
my condition.  √  √ 
LOCdr2  Whenever my condition worsens, I should consult a medically 
trained professional.  √  √ 
LOCdr3  Following doctor's orders to the letter is the best way to keep my 
condition from getting any worse.  X  √ 
INTERNAL LOCUS OF CONTROL 
LOCi1  If my condition worsens, it is my own behavior which determines 
how soon I will feel better again.  X  √ 
LOCi2  I am directly responsible for my condition getting better or worse.  X  X 
LOCi3  Whatever goes wrong with my condition is my own fault.  √  √ 
LOCi4  The main thing which affects my condition is what I myself do.  √  √ 
LOCi5  I deserve the credit when my condition improves and the blame 
when it gets worse.  √  √ 
LOCi6  If my condition takes a turn for the worse, it is because I have not 
been taking care of myself.  √  √  
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Item code  Items / Indicators  Retained items 
    Type 1  Type 2 
SELF-DETERMINATION SUPPORT BY HEALTH CARE PROVIDERS  
SDS2  My health care providers are confident in my ability to make 
changes.  √  √ 
SDS3  My health care providers make sure I really understand my 
condition and what I need to do.  √  √ 
SDS4  My health care providers listen to how I would like to do things.  √  √ 
SDS5  My health care providers handle people‟s emotions well.  √  X 
SDS6  My health care providers care about me.  √  √ 
SELF-REGULATION – GOAL SETTING  
SRgs1  I can choose realistic diabetes goals.  X  √ 
SRgs2  I know which of my diabetes goals are most important to me.  X  X 
SRgs3  I know the things about myself that either help or prevent me from 
reaching my diabetes goals  √  X 
SRgs4  I can come up with good ideas to help me reach my goals.  √  √ 
SRgs5  I am able to turn my diabetes goals into a workable plan.  √  √ 
SRgs6  I can reach my diabetes goals once I make up my mind.  √  √ 
SRgs7  I know which barriers make reaching my diabetes goals more 
difficult.  √  √ 
SRgs8  I can think of different ways to overcome barriers to my diabetes 
goals.  √  √ 
SRgs9  I can try out different ways of overcoming barriers to my diabetes 
goals.  √  √ 
SRgs10  I am able to decide which way of overcoming barriers to my 
diabetes goals works best for me.  √  √ 
SELF-REGULATION – APPRAISAL 
SRa1  I know what part(s) of taking care of my diabetes that I am satisfied 
with.  √  √ 
SRa2  I know what part(s) of taking care of my diabetes that I am 
dissatisfied with.  X  X 
SRa3  I know what part(s) of taking care of my diabetes that I am ready to 
change.  √  √ 
SRa4  I know what part(s) of taking care of my diabetes that I am not 
ready to change.  X  X 
SRa5  I can tell how I‟m feeling about having diabetes.  √  √ 
SRa6  I can tell how I‟m feeling about caring for my diabetes.  X  √ 
SRa7  I know the ways that having diabetes causes stress in my life.  X  X 
SRa8  I know the negative ways I cope with diabetes-related stress.  X  √ 
SRa9  I am able to figure out if it is worth my while to change how I take 
care of my diabetes.  √  √ 
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APPENDIX J: Correlation matrix type 2 
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APPENDIX K: Structural models 
 
The exogenous predictors included in the structural model were substantiated by theory 
and verified by sequential structural modelling as described next. For simplicity the 
correlations paths between the exogenous variables are not illustrated. 
 
Diabetes Management Self-Efficacy (DMSE) 
The  structural  model  exploring  predictors  of  DMSE  is  detailed  in  Figure  K.1.  The 
standardised regression coefficients for predictors of DSME ranged from a low of -.01 
to  .27.  The  standardised  regression  coefficients  range  from  a  low  of  -.53  (diabetes 
distress → DMSE) to a high of .27 (SDShcp → DMSE). Only the predictor structural 
paths representing the influence of diabetes distress, -.457 (t = -7.941, p < .001), and 
self-determination support by health care providers (SDShcp), .133 (t = 4.332, p < .001) 
on DMSE are significant. The model explains 54% of the variance in DMSE. 
 
 
 
 
 
 
 
χ
2  69.34 
df   28 
P   < .001 
Bollen-Stine P    .023 
RMSEA  .062 (.044, .080) 
CFI  .955 
GFI  .973 
TLI   .874 
Blue represents significant predictor paths 
Figure K.1: Structural model: DMSE 
 
Illness Representations (IR) 
Figure K.2 presents the structural model exploring predictors of illness representations. 
The standardised regression coefficients for predictors of IR range from a low of -.61 
(diabetes distress → IR) to a high of .10(age → IR). The significant predictors of IR 
were: diabetes distress [unstandardised regression coefficient -.445 (t = -10.812, p < 
.001)]; health service support [-.111 (t = -2.232, p = .026)]; diabetes traits [-.018 (t = -
2.448, p = .014)] and age [.004 (t = -2.324, p = .020)]. All other paths between potential 
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predictors and IR are not significant. The model explains 45% of the variance in illness 
representations.  
 
 
 
 
 
 
 
 
χ
2  34.15 
df   18 
P   .012 
Bollen-Stine P    .400 
RMSEA  .048 (.022, .073) 
CFI  .979 
GFI  .986 
TLI   .923 
 
Green represents significant predictor paths 
Figure K.2: Structural model: IR 
 
Self-Regulation (SR) 
The structural model exploring predictors of self-regulation is shown in Figure K.3. The 
standardised  regression  coefficients  for  predictors  of  SR  range  from  a  low  of  -.26 
(diabetes  distress  →  SR)  to  a  high  of  .32  (SDShcp  →  SR).  Significant  exogenous 
predictors of SR included diabetes distress [unstandardised regression coefficients -.167 
(t = -4.021, p < .001)]; SDShcp [.1226 (t = 5.013, p < .001)]; LOCdoctor [.104 (t = 
4.037, p < .001] and diabetes traits [.018 (t = 2.348, p = .019)]. All other paths between 
potential exogenous predictors and SR were not significant. The model explains 44% of 
the variance in self-regulation. 
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χ
2  64.94 
df   40 
P   .008 
Bollen-Stine P    .289 
RMSEA  .040 (.021, .058) 
CFI  .975 
GFI  .978 
TLI   .944 
Purple represents significant predictor paths 
Figure K.3: Structural model: SR 
 
Diabetes Self-Management Behaviours (DSM behaviours) 
The structural model exploring predictors of diabetes self-management behaviours is 
shown in Figure K.4. The standardised regression coefficients for predictors of DSM 
behaviours ranged from a low of -.22 (diabetes distress → DSM behaviours) to .11 
(diabetes traits → DSM behaviours). Significant exogenous predictors were diabetes 
distress  [unstandardised  regression  coefficients  -.1.304  (t  =  -3.460,  p  <  .001)]  and 
diabetes traits [.145 (t = 2.112, p = .035)]. All other paths between potential exogenous 
predictors and DSM behaviours are not significant. However, the model explains only 
8% of the variance in the construct. 
 
 
 
 
 
 
χ
2  36.29 
df   18 
P   .006 
Bollen-Stine P    .328 
RMSEA  .051 (.026, .075) 
CFI  .970 
GFI  .985 
TLI   .890 
 
Red represents significant predictor paths 
Figure K.4: Structural model: DSM behaviours  
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APPENDIX L: Correlation matrix type 1 
 
 